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The cyclic nature of the reproductive p roces s for females has 
elicited the focus of rep roductive specialists . Alterations in this 
cycle may lead t o  a more p roductive female and consequently a more 
productive livestock ope ration. These al terations c ould enta1l 
changing the time of  the year conception can occur and the specif1c 
times during the week es trus may be displayed . Difte rent concepts of 
how these alterations may be brought about resul ted in nume rous 
research trial s in an e ffort to asce rtain what mechanisms or 
interrelationships of mechanisms may occur and to what s pec ies these 
are applicable .  
Spec ies  variation i s  a profound characteristic o f  rep roductive 
function. For example .  the domes tic sheep . Ovis aries . has an estrous 
cycle length of approximately 1 7  d. whereas the European beef cow.  Bos 
taurus . has an es trous cycle of approximately 21 d. Variations within 
species lead t o  ranges for parameters which may place the interval for 
occurrence of estrus from 1 4  to 1 9  d for sheep and 1 9  t o  2 4  d for 
cattle . Authors of j ournal articles and textbooks on endocrinology 
concede the cyclic nature of the female is a result of the 
interrelationships of multiple hormones . corresponding endocrine 
glands . target organs and their receptor s ites with relation to the 
hypothalamus and it s role in rep roduction. 
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The poss ib il ity of changing or mimicking the funct ional 
properties of the target tissues leads to many hypotheses of how 
control of estrus can occur. The concept of synchroniz ing es t rus leads 
to es trous management . causing es trus to occur on a particular  day or 
time in a group of animals .  This advantage i s  of much interes t to the 
producer of l ives tock. The possibil ity of using art ificial insemina­
tion to util iz e semen from superior s ires is enhanced with estrous 
synchroniz ation. espec ial ly in species such as the sheep which display 
limited noticeable behavioral changes when estrus occurs . Although 
gestat ion lengths between spec ies difter. within spe c ie s  gestation 
lengths are relatively uniform. Consequently . the synchroniz ed estrus 
leads to synchronized parturition. The opportunity to know approxi­
mately when an animal or group of animal s wil l  be initiating parturi­
tion leads to  the pos s ibil ity of uniform age of offspring . greater 
control of nutrition and heal th during c ritical periods . improved 
management by the l ivestock producer and timelines s of the p roduce r' s 
presence to aid in difficul t  births and subsequent init iation of 
suckling . all leading to improved succes s of the lives tock operation 
through better use of t ime and fac il ities . The outcome . of cours e .  is 
to improve the profit potential of the l ives tock ope ration. 
2 
The experiments contained herein relate to  an ef fort to 
manipulate the breeding period of domes tic sheep . spec ifically to alter 
the time when es t rus will  occur. The compound used to obtain this 
alteration was prostaglandin F2a. a natural ly occurring hormone which 
was produced artific ial ly and donated by The Upj ohn Company .  Various 
doses and their effects on breed . age . fertility . prolificacy . 
fecundity . synchronization of estrus and subsequent parturition were 
evaluated and discussed . 
REVIEW OF LITERATURE 
Methods of estrous synchroniz ation have been based  on the 
cyclical events  of the female reproductive proces s .  An unders tanding 
of the cycl ical events as soc iated with reproduction is es sential for 
the implementation of estrous synchronization.  
Ovine Reproductive Patterns 
3 
The ovine estrous cycle can be described as having four 
periods : proest rus . es trus . me te�trus and dies t rus ( Sorensen . 1 97 9 ;  
McDonald .  1 980 ) . The proes trus pe r1od is the period o f  development and 
preparation of  the reproductive tract for ovulation. The estrous 
period occurs subsequent to proestrus and is the period when the female 
is receptive to the male and ovulation occurs . Preparation of  the 
reproduct ive tract for pregnancy occurs during metes trus .  Aft er 
metest rus is dies trus . the period during which proliferation of  the 
epithelium of the uterus occurs in further preparation for pregnancy . 
If  maternal recognition does not oc cur 1 2  to 13  d aft er the s tart of 
est rus . the reproductive tract will proceed to the proes trous pe riod 
and the cycle is repeated until pregnancy occurs (Moor and Rowson. 
1 966a . b ;  Rows on and Moor . 1 96 7 ) . If pregnancy does occur. proes trus 
would not p resumably resume ·until after parturition. When the ewe does 
not cycle for prolonged periods of time . this is considered an 
anes trous period . The anes t rous period for the ewe in the United 
States is May through July . depending on breed difterences (Lambers on 
and Thomas . 1 982 ; Lax et  al • •  1 97 9 ;  Quirke et al • •  1 983 ) . The 
anestrous period seems to  be controlled via the amount of  l ight 
perceived by the p ineal gland . The p ineal gland secretes melatonin.  a 
tryptophan derivation. which affects the hypothalamus of  the bra1n 
leading to  the resumption of cyclicity (Turek and Campbel l .  1 97 9 ;  
Hafez . 1 980 ;  Tamarkin e t  al • •  1 985 ) . 
In rodents . the periods of the estrous cycle  can be described 
by the presence of different types of vaginal ep ithelial cells  via 
vaginal smears . Ghannan and co-workers ( 1 97 2 )  found squamous cells to 
proliferate during estrus . with an accumulation of  neutrophils and 
cornified cells during metestrus . Due to the variabil ity in times of 
changes . they concluded vaginal smears for es trous determination for 
the ewe were not precise enough to be reliable .  Hafez ( 1 95 2 )  obtained 
sim il ar results . 
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Util iz ing bioas says . the effects of the classical endocrine 
glands were studied.  The ovary was determined to produce the s teroids 
estrogen and progesterone . The p ituitary was determined t o  produce the 
trophic hormones . luteiniz ing hormone (LH) and follicle s timulating 
hormone (FSH ) . With the advent of the protein binding assay and 
radioimmunoassay .  profiles of plasma concent ration for ovarian and 
pituitary hormones during the estrous cycle have been reported (Hansel 
and Echtenkamp . 1 97 2 ;  Stabenfeldt et al • •  1 96 9 ;  Pant et al • •  1 97 7 ) . 
The relationship between the periods of the estrous cycle to 
concentrations of ovarian and pituitary hormones have been discussed by 
Hansel and Convey ( 1 983 ) . During dies trus . the corpus luteum produces 
progesterone which act s  to inc rease the prolife ration o f  the uterine 
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endometrium. Circulating plasma levels of proges terone are high • . while 
estrogen levels are l ow .  If  pregnancy does occur .  progest erone wil l  
remain high. providing an environment to maintain the pregnancy . If 
pregnancy does not occur. then the estrous cycl e  proceeds to proes trus . 
During proest rus prostaglandin F2a ( PGF) . an arachdonic acid 
derivative . is produced by the uterus (Abdel Rah1m et al • •  1 984; Lands , 
1 97 9 ) . The uterus produces PGF in response to oxytoc in s t imulation 
(Faircl ough et al • •  1 9 84) . In ewes immunized against oxytoc in. a 
delayed lut eal regres s ion occurs . indicating oxytocin is needed for 
regress ion ( Sheldrick et al • •  1 980 ) . On day 1 4  of the estrous cycle ,  
the uterus i$ s ensitive to oxytocin and wil l  produce PGF in res ponse to 
exogenous oxytoc in (Roberts and McCraken. 1 97 6 ) . PGF then causes 
luteolysis of the corpus luteum (McCraken et  al • •  1 97 0 . 1 972. ; Goding 
et al • •  1 97 2 ;  Goding; 1 97 4) . The corpus luteum regresses . becoming a 
corpus alb icans . and . consequently . production of p roges terone is 
dec reased due to the loss of  it s production site in the lut eal tissue . 
The events which continue in the estrous cycle were reviewed by 
Hansel and Convey ( 1 9 83 )  and Thimonier ( 1 97 9 ) . Estrogen levels 
continue to fluctuate due to the development of foll icles . As 
follicles increase in size so do their abil ity to produce more estrogen 
from the granulosa and theca. interna cells .  Circulating es trogen in 
the bl ood has positive feedback on the hypothalamus and adenohypophys is 
when progesterone concentration has decreased . The hypothalamus 
responds to produce more gonadotropin releasing hormone (GnRH). The 
GnRH then acts on the adenohypophys is to inc rease the release of F SH.  
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which in turn increases estrogen secretion. The resultant  p ositive 
feedback then leads t o  even higher estrogen concentrations . In 
response to more GnRH secretion. LH is secreted from the 
adenohypophysi� .  Secretion o f  L H  i s  pulsatile during the estrous 
cycle .  with an inc rease in pul se amplitude and duration culminating 
with a preovulatory surge of LH.  The psychic phenomena of  es trous 
behavior is related to a progesterone primed system and rising levels 
of estrogen. Ovulation in the ewe occurs during the estrous pe riod 21 
to 26 h after the. beginning of estrous behavior ( Cumm1ng et al • •  1 973 ) . 
After ovulation the follicle atrium is fil led with bl ood . producing a 
corpus hemorrhagicum which develops into a corpus lut eum . 
Consequently . secretion of estrogen ceases and production of 
progesterone is initiated . During the subsequent metest rous period . 
progesterone levels start low and then increase .  while estrogen levels 
continue to be l ow .  
Mechanisms for controlling es trus and produc ing the 
synchronized es trus are based on the endoc rinology of the estrous 
cycle . Hansel and Convey ( 1 983 ) . Brit t ( 1 97 9 )  and Inskeep ( 1 97 3 )  
outl ined two bas ic mechanisms for estrous control . The f irst mechanism 
is a prolongation of the luteal phase until a des ired time . This can 
be done by supplying exogenous progesterone . The proges tinal compound 
must be administered for a period of time long enough to allow natural 
luteal regres s ion. Consequently . by r�oving the exogenous 
proges terone . the inhibit ory block in the hypothalamus preventing the 
continuation of the estrous cycle is removed .  The discontinuation of 
inhibition allows the estrous cycle to continue with subsequent 
ovulation, presumably with a flock of ewes exhibit ing estrus within a 
uniform time . 
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The se�ond method is the luteolytic approach where lut eal 
regression is induced earlier  than normal . The natural lut eolytic 
agent is PGF and , consequently when inj ect ed or an analog is inj ected,  
luteolys is occurs if a functional corpus luteum exists . During estrus 
and early metes trus , a func tional corpus luteum is not present or 
res ists regres sion and consequently luteolysis does not occur. I f  
luteolysis is des ired during late proes trus , an exogenous luteolysin 
will m im ic the effect of natural luteolysis or wil l  have no effect as 
luteal regres sion has already occurred . Estrogen will al so cause 
luteolysis but only during m id-cycle (Hawk and Bol t ,  1 97 0 ; B olt , 1 97 8) . 
Natural or induced luteolysis is the foundation for es trous 
synchroniz ation. Methods of estrous synchroniz ation are (1 ) util iz ing 
the ram to produce a ram effec t ,  ( 2 ) proges terone replacement therapy . 
(3 ) prostaglandin F2a therapy and ( 4) a comb ination of proges terone and 
prostagl andin therapy . 
!!! Effect 
Schinckel ( 1 954)  reported a ram effect in ewes which were in 
the transit ion from the nonbreeding seas on to the b reeding seas on. 
Within 6 d after j oining ewes with rams .  ovulation without estrus 
occurred in the maj ority of the ewes which had not al ready commenced 
cyclic b reeding activity . A subsequent synchroniz ation of estrus was 
hypothes iz ed to  occur 1 7  d later. al though this could not be noted. 
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since ewes were slaughtered to determJ.ne ovulation. Radford and W.atson 
( 1957 )  confirmed the hypothes is by reporting a varying p roportion of 
previously anestrous ewes exhibited estrus 17  t o  24 d postintroduction 
of rams . 
Watson and Radford ( 1960 ) attempted to  identify the m ode of the 
ram effect by exposing ewes to rams under condit ions which allowed 
certain combinations of visual . olfactory .  audit ory and tactil e  
stimulation .  They concluded smell and s ound o f  the ram was adequate to 
stimulate the ew e .  al though sight alone was not tes ted . Knight and 
Lynch ( 1 980 )  as reported by Knight ( 1 980 )  stated s timulation was due to 
the presence ·Of pheromones in the wool and wax of rams . 
The response to the ram ef fect by the ewe was obs erved in 
plasma LH l evel s  ( Chesworth and Tait . 1 97 4) . At 2 .  4 and 1 0  h 
postintroduction of rams . LH level s inc reased s ignificantly above 
control s .  although peak values were sma�l compared t o  normal cycling 
ewes . They.hypothes ized this may explain why j oining a ram with 
cycling ewes produces no response . Knight et al . ( 1 97 8 ) reported 39 to 
70% of previous noncycling Romney ewes were stimulated to ovulate and 
ovulation occurred 65 to  72  h after ram introduction but they were 
unable  to observe an increase in LH by 1 2  h postj oining . Further 
research using laparoscopy by Knight et al . ( 1 981 )  observed ovulation 
to be followed by premature luteal regression or normal luteal 
regress ion. Premature lut eal regres sion oc curred in 1 0  out of 1 7  ewes 
between days 4 to  8 after ram exposure with estrus occurring on day 23. 
Normal luteal regres sion oc curred in 7.out of
,1 7  ewes with ovulation by 
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day 4 with estrus oc curring on day 1 9 .  Premature lut eal regression 
might be the resul t of l ow  LH levels which are insufficient to maintain 
normal luteal functions . 
Tropical ewes diffe r  in response to rams . Ngere and Dz akuma 
( 1 97 5 )  observed a high oc currence of synchonization ( 25% conception) on 
the day of introduction of rams to  ewes which had been separated 
previously for 10 mo . I t  was assumed tropical sheep cycle throughout 
the year and consequently no effect was hypothesiz ed .  
Canadian researchers compared the ram effect t o  PGF 
synchroniz ation in total ly confined ewes (Marcus et al • •  1 981 ) . 
Synchroniz ation obtained by j oining rams with cycling ewes was 
comparable to two 15 mg PGF inj ections given 11 d apart (50% lambing 
within 1 0  d) . In total ly confined anestrous ewes . j oining rams with 
ewes resul ted in more than 50% of the ewes mating by day 4 with repeat 
markings on days 1 9  and 20 . Lambing to  synchroniz ed estrus was 47% 
within 1 0  d but occurred one cycle length later than PGF-synchroniz ed 
ewes . 
Attempt s  to utiliz e  the ram effect through using teaser rams 
(Knight . 1 980 ; Knight et al • •  1 980 ) sugges t temporary exposure to rams 
for 2 d is as effective as 2 wk but 1 d is not adequate.  Also.  breed 
differences appeared. with ewes responding better to Dorset  rams . 
Combining the ram ef fect with proges terone pes sary synchoniz ation 
resul ted in 7 2 . 2% concep tion of ewes mat·ed with rams introduced 24 h 
after pessary removal compared to  92 . 5% conception with rams introduced 
at 48 h from pessary removal . although synchroniz ed estruses were 
simil ar (Bryant and Tomkins . 1 97 6) . 
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The ram effect i s  a natural synchonization method . I t  requires 
no exogenous hormone therapy but is only applicable during late 
anestrus j ust prior to resumption of cycl icity. The res t riction on 
when synchroniz ation can occur using the ram effect has made 
researchers look for alternative methods of estrous synchroniz ation. 
Progesterone Therapy 
The use of progesterone to delay estrus in cycling ewes was 
demonstrated by Dutt and Cas ida ( 1 948) . Treatment with daily 
subcutaneous inj ections of 1 0  mg progesterone for 1 4  d prevented 
estrus . After treatment ceased . estrus occurred 3 . 0 to 3 . 5 d later in 
100% of the treated ewes . Induction of estrus in anes trous ewes was 
attempted with progesterone and pregnant mare serum gonadotropin ( PMSG) 
by Dutt ( 1 953 ) and Robinson ( 1 95 4) . Progesterone therapy was only 
partially effective . with estrus occurring in 45 to 60% of . the ewes . 
Inj ection of 5 00 or 1 000 IU PMSG resulted in ovulation but no es trus . 
The combination of progesterone with a PMSG inj ection at the end of 
progesterone therapy resul ted in an ovulatory es trus 24 to 36 h after 
PMSG inj ection. 
The synthes is of long acting proges terone analogs enhanced the 
opportunity to test different methods of administrat ion. Feeding 
6-chl oro-17 -acetoxyprogesterone ( CAP) by Wagner and Bush ( 1 96 1 )  when 
combined with 1 000 IU PMSG resulted in synchronization in anes trous 
ewes .  Inj ecting 500 g estradiol 36 h after PMSG resul ted in an 
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increase in ewes observed in es trus ( 45/50 vs 3 1 /48) . Another l ong 
acting p rogesterone anal og, 6-me thyl-1 7-methoxyprogesterone (MAP), was 
found to synchroniz e cycling ewes when fed between 25 to  200 mg pe r 
head per day for 1 4  d (Evans et al . ,  1 96 2 ; Dz iuk et al . ,  1 96 4 ;  Hinds 
et al . ,  1 96 4 ;  Glimp et al . ,  1 96 8) . Synchroniz ation in cycl ing ewes 
resul ted in 95 to 1 00% of the ewes treated exhibiting est rus within 5 d 
after cessation of  treatment , although conception rates were lower (45 
to 7 2% ) . Little difference occurred between controls and t reated ewes 
for percentage lambing and lambing rate . Usage of MAP for 
synchr�niz ation in anestrous ewes was inef fective in producing estrus . 
The addition of  7 5 0  IU PMSG at MAP removal resul ted in 80% of  t reated 
ewes exhibiting a synchronized estrus but only 5 1% conceived (Brunner 
e t al . • 1 96 4) • 
Robinson ( 1 965 ) impregnated sponges. with another progesterone 
analog , 9-fluoro , 1 1-hydroxy , 17-acetoxyprogesterone ( SC-9 880 or 
cronolone) , and inse rted the sponges intravaginal ly or subcut aneously 
for 17  d in cycling ewes . After sponge removal , estrus occurred in 2 
to 3 d and no difference in fertil ity was noted . Subsequ�nt 
experiments by Robinson et al . ( 1 96 8 )  with sponges containing 1 0 ,  20 or 
30 mg c ronolone placed in the vagina for 8 or 1 6  d indicated 3 0-mg 
sponges inserted for 1 6  d lost 13 . 4  mg while in the vagina . Of those 
ewes given 3 0-mg sponges for 16 d, 1 00% exhibited est rus within 5 d 
after sponge removal , with 73% lambing as a resul t of that es trus . 
A proliferation of papers resul ted in response to vaginal 
sponges . Deweese et al . ( 1 97 0 )  tested oral administration of 60 mg MAP 
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daily compared t o  vaginal sponges containing 3 0  or 6 0  mg MAP . They 
concluded 60 mg MAP vaginal sponges obta1ned s imilar response to 
feeding MAP. although 30 mg MAP vaginal sponges gave best overall 
results for lambing rate.  percentage ewes lambing. lambing pe rcentage 
and average interval to conc eption. Estrus occurred within 5 d of 
sponge removal with 47 . 8% lambing to the f irst estrus and 5 2 . 2% lamb ing 
to the second es t rus . Gordon ( 197 1 a. b )  and Gordon and Maher ( 1 97 1 )  
utilized vaginal
_ �ponges for the induction of early breeding and 
concluded vaginal sponges containing cronolone provided an adequate 
exogenous progesterone source . Robinson ( 1 97 1 )  noted a s eason 
variation in response to vaginal sponges impregnated with cronolone . 
Spring t reatment was followed by a low incidence of  ovulation and low 
fertility . while autumn treatment followed a high incidence of 
ovulation and high fertility . · Lunstra and Christenson ( 1 981 ) observed 
no s ignificant difference in response to·vaginal pes saries when used in 
conj unc tion with PMSG during mid anestrus and late anes t rus . PMSG 
treatment seems not to be neces sary for es trous synchroniz ation when 
utiliz ing proges t erone therapy in totally confined ewes (Hackett and 
Wolynetz . 1 982 ) . 
Ainsworth and Shres tha ( 1 983 )  compared sponges impregnated with 
60 mg MAP to 40 mg fluorogestone acetate (FGA) . Simil ar responses by 
ewes were obtained with MAP- and FGA-treated sponges except for sponge 
retention . MAP sponges had 17 . 8% sponge loss . while FGA sponges had a 
1% sponge los s .  The l oss o f  sponges during the treatment period 
resul ted in poor overall efficacy . decreasing it s acceptab il ity as a 
synchronization agent . 
The use of  a norgest omet ear implant was compared t o  vaginal 
sponges by Spitzer and Carpenter ( 1 981 ) and Ainsworth and Wolynetz 
( 1 982 ) . They concluded that norgestomet impregnated implants s imilar 
to  those used in cattle are an effective alternative to  the use of 
vaginal sponges in controlling est rus . 
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Progesterone therapy can be used to synchroniz e estrus in 
cycling ewes and when comb ined with PMSG in anes trous ewes . The 
feeding of progesterone is an easy method . but individual dosage is 
difficult to  control . The use of sponges increases accuracy of dose 
but if not retained throughout the treatment pe riod their effectivenes s 
is diminished .  Subcut aneous implants insure retention but. inc rease the 
labor associated with insertion and removal-of the implant . Also.  the 
possib ility of infection exists if proper techniques are not utiliz ed . 
Some researchers noted a decrease in fe rtility at the estrus 
produced after vaginal sponge withdrawal (B runner et al • •  1 964 ; Glimp 
et al . ,  1 96 8) . Hawk and Conley ( 1 97 2 )  inves tigated spe rm  failure in 
progestogen t reated ewes and conceded a decrease in sperm mig rating 
through the reproductive tract occurred after proges terone treatment 
administered either orally or by sponges . 
Although progesterone therapy leads to high synchroniz ation 
rates . decreased fertility and availability of vaginal pes saries 
highlight problems with p rogesterone usage . The advent of a hormone 
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which induces luteolys is l ed researchers to  expl ore other avenues for 
synchroniz ation. 
Prostaglandin Fz a Induced Lut eolysis 
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A cons iderable amount o f  research has shown PGF t o  b e  the 
luteolysin in sheep (McCraken et al • •  1 970 . 1 97 2 ; Barrett e t  al • •  1 971 ; 
Thorburn and Nicol . 1 97 1 ; Goding et al • •  1 97 2 ; Chamley e t  al • • 1 97 2 ; 
Goding . 1 97 4) . McCraken e t  al . ( 1 97 0 )  used a unique technique . 
autotransplanted ovaries . -and found PGF induced regression of  the 
corpus luteum in the ewe . 
PGF is sec reted by the uterus . presumably in response to 
oxytocin-neurophysin stimulation (Roberts and McCraken. 1 97 6 ;  Sheldrick 
et al • •  1 980 ;  Fairclough e t  al • • 1 984) . The parahormone act ion of PGF 
elicits l ocal ef fects  on the ipsilateral ovary via the ovarian �rtery 
and utero-ovarian vein counter current mechanism (McCraken e t  al • •  
1 97 2 ; Ginther.  1 97 4) . Systemic effects are usually not obse rved due to 
effective pulmonary metapolism. Inactivation of 90 to  99% of 
circul ating PGF occurs during first pas sage through the lungs .  
producing the metabolite 13 . 1 4-dihyro .  1 5-keto PGF (PGFM) [Piper 
et al • •  1 97 0 ;  Davis e t  al • •  1 980 ] . 
Since PGF is the natural luteolysin and can be art ificially 
synthes iz ed .  attempts  have been made to demonstrate its usefulnes s in 
synchroniz ing estrus . Douglas and Ginther ( 1 97 3 )  inj ect ed o. 1. 2 .  4. 
6 or 8 mg intramuscularly in 28  ewes on day 8 of the est rous cycle . No 
difference was observed between the uninj ected control group and 
vehicle inj ected control group . Six and 8 mg PGF treated ewes 
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displayed est rus an average o f  3 . 5 + 1 . 5 and 3 . 8  � 1 . 4  ·d after 
treatment . respectively . S ix  and 8-mg l evels were more ef fective 
(P< . 05 )  than o. 1 .  2 and 4 mg with the interval to est rus postinj ection 
being 9 . 5  � . 6 .  8 . 5  � . 3 . 9 . 0  � . 5  and 8 . 5  � 2 . 7 d .  res pectively . 
However. it was noted that lower doses may have been partially 
luteolytic . One ewe each for the 2- and 4-mg treatments returned to  
estrus within 3 d .  Als o .  the length of  the posttreatment est rous cycle 
was not al tered by PGF treatment ( 1 7 . 8  � . 2 . 1 6 . 8  � . 2 .  1 7 . 8  � . B. 1 8 . 3  
� 1 . 0 .  1 4 . 0  � 3 .3 and 1 7 . 5  + 1 . 0 for o .  1 ,  2 ,  4 ,  6 and 8 mg treatments , 
respectively) • · 
Mell in and Busch ( 1 97 4) reported doses of o. 5 and 1 0  mg PGF 
inj ected intramuscularly . Mean interval from t reatment to  est rus was 
9 . 2 .  2 . 2 and 2 . 4  d when inj ected days 8 and 9 of the estrous cycle with 
o. 5 and 1 0  mg PGF . while treatment on day 8 only resul ted in interval s 
of 9 . 0 .  7 . 5 and 4. 0 .  respectively . Also.  intravaginal administ ration 
with tampons impregnated with o. 1 0  or 25 mg PGF was inef fect ive , 
presumably due to a lack of absorption. 
Hackett and Robertson ( 1 980 )  treated ewes in pairs with o .  5 ,  
1 0 .  1 5  or 20 mg PGF inj ected intramuscularly on day 2 .  3 ,  4 .  7 ,  8 ,  9 ,  
1 2 .  1 3  or 1 5  of the estrous cycle and then exposed ewes t o  rams . 
Differences due to dose were · significant , with 1 0  and 1 5  mg PGF most  
effective . Also.  differences due to day were significant with p oores t 
responses on day 2 or 3 postestrus . Acrit opoulou and Hares ign ( 1 9 80 )  
treated four ewes per day with a prostaglandin analog. 1 00 �g 
cloprostenol . on days 3 .  5. a. 1 1 .  1 4  or 1 6  postest rus and noted 
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treatment on day 3 was only partly effective in causing lut eal 
regres sion. whil e treatment on day 16 had no apparent effect b ecause 
luteal regression had al ready started naturally . They concluded the 
corpus luteum is responsive to cl oprostenol between days 5 and 1 4  
postest rus . These studies indicate only a mature corpus lut eum is 
regressed by PGF or its anal og . Ewes in anestrus would n ot have a 
mature corpus luteum and consequently cannot be synchronized t o  produce 
estrus with PGF . 
Fukui and Roberts  ( 1 9 81 )  inj ected a. 1 6  or 2 4  mg PGF 
intramuscularly· into ewes between days 6 and 1 2  postestrus . They noted 
92 . 9% ( 13/ 1 4) exhibited estrus within 5 d of t reatment when t reated 
with 24 mg compared to  2/ 1 2  and 1 0/ 15 for 8 and 16 mg . respectively . 
Fukui and Roberts ( 1 981 )  also  treated 282 Merino ewes with a. 1 6  or 
24 mg PGF on unknown days of the estrous cycle during four different 
stages of the breeding season.  early . mid-early . mid and late . They 
found ewes had a poorer estrous response to PGF during the early 
breeding season (P< . OS )  and 1 6  mg PGF was supe rior t o  8 and 2 4  mg 
(P< .OS ) for ewes ovulating in response to treatment . 
Silvia and Niswender ( 1 984) inj ected intramuscularly o. 2 .  4 . 
6 .  8 or 1 0  mg per 58 kg body weight on day 13  postestrus t o  93 
nonpregnant ewes and determined a minimum dose of PGF to p roduce a 
significant suppress ion in serum progesterone (P< . OS )  was 4 mg per 
5 8 kg body weight . Al though interval to estrus was .not recorded.  a 
decrease in progesterone occurred prior to estrus . 
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Prostagl andin anal ogs were utiliz ed to synchroniz e estrus by 
Bielanks i  ( 1 97 8) and Acrit opoulou ( 1 97 9 ) . Bielanski ( 1 97 8) inj ected 
1 25 �g of cl orpostenol intramuscularly into 3 00 cycling Merino ewes and 
observed a decrease in plasma progesterone within 24 h after inj ection 
with estrus occurring in 2 to 7 d after inj ection in 55% of the ewes . 
Of these . 7 4 . 4% lambed to  that estrus . Acrit opoulou ( 1 97 9) inj ected 
two 1 00 �g cloprostenol intramuscularly 9 d apart and noted an abrupt 
decline in proges terone concentrations aft er treatment . resul ting in 
estrus and LH peaks occurring subsequently . 
B ritt ( 1 97 9) and Hares ign ( 1 97 8) described two methods 
utiliz ing PGF.for estrous synchroniz ation. The f irst method is · a 
singular inj ection. Theoretically only approximately 65% of the ewes 
being treated will respond . since ewes that are day 1 to 4 postes trus 
do not respond . The second me thod is a two inj ection schedul e insuring 
al l ewes t o  be in the same responsive stage of the estrous cycle for 
the second inj ection.  The subsequent injection. inj ected 4 d after the 
last  ewe is in estrus from the previous inj ection.  produces a 
synchroniz ed estrus with theoretically 1 00% of the cycling ewes . 
Greyling and van der Westhuysen ( 1 97 9 ) t reated 64 Merino ewes 
with 3 2 . 1 5 .  6 2 . 5. 1 25 or 250 �g cl oprostenol intramuscularly tw ice 10 d 
apart with the f irst inj ection on day 2 .  4 .  6 .  8 .  1 0 .  1 2 .  1 4  or 1 6  
postestrus . They concluded an increase (P< . OS ) in dosage was fol lowed 
. by an increase in estrous response ( 50.1% . 56 . 3 % , 81 .3%  and 1 00 . 0% ) . 
The interv al from the second inj ection to the onset of estrus was 3 9 . 6  
� 21 .1 7 , 41 . 5  � 4 . 7 1 , 45. 3  + 9 . 91 and 44 . 3  + 7 . 59 h for the 3 1 . 25 ,  
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62 . 5 . 1 25 and 250 g cl oprostenol treatments . respectively . The day of 
the estrous cycl e on which initial treatment was given d id not 
influence the estrous response . 
Ruttle and Ortiz ( 1 986 )  demonstrated the effectivene s s  of two 
4 . 5  mg PGF inj ections given 9 d apart . More treated ewes ( P< . 1 0 ) were 
detected in estrus within the f irst 5 d after the last inj ection than 
control s .  A poss ible fert il ity problem was indicated with more control 
ewes conceiving ( P< . 01 )  within the .firs t 17 d than t reated ewes . 
Ruttle and Ortiz ( 1 986 )  also tested two levels of  PGF . 5 and 
15 mg . with two interval lengths between t reatments .  9 and 1 4  d .  The 
number of ew es detected in estrus within 2 d and 5 d aft er las t· PGF 
treatment was higher than for the controls (P< . OS ) . The number of ewes 
conceiving within 2 d and 5 d after last PGF inj ection was not 
different between the treatments and control .( P >  . 05 ) . No difterence 
(P> . 05 )  was observed in pe rcentage ewes lambing . percentage l ambs born 
per ewe exposed or lambing . lamb birth weight . type of birth or lamb 
mortality . 
Schwul st and Simms ( 1 984) treated ewes with a s ingle inj ection 
of o. 1 0 .  1 2 . 5  or 15 mg PGF intramuscularly during summe r  (June and 
July) and fall ( September) . They reported dosage l evel data unclear 
and varied with no consistent. differences among levels of 1 0 .  1 2 . 5  and 
15  mg PGF . PGF did not af fect lambing rates . al though conception rates 
. were l ess  than 60 . 0% even during fall br.eeding . Synchroniz ing estrus 
in the fal l  was more effective than summe r. 
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Inskeep e t  al. ( 19 83 ) tes ted ( 1 )  FGA intravaginal sponges ( 1 2-d 
therapy) . ( 2 )  20 mg PGF inj ected 1 2  d apart and (3 ) exposure to rams 
for 3 d plus 5 mg PGF inj ected twice 3 h apart on day 4 during fall 
breeding with f ive farm flocks in Wes t  Virginia. They reported 94 , 93 
and 97% ewes in estrus , 7 2 ,  73  and 7 4% ewes lambing and 1 .6 8 ,  1 . 63 and 
1 .6 4  lambs born per ewe lambing to  first service for FGA s ponges , two 
inj ections PGF and rams plus PGF , respectively . They concluded·PGF was 
effective as a synchroniz ation agent and did not af fect fertil ity or 
prolificacy . Their attempt to reduce costs by using les s  product per 
ewe,  rams plus · 1 0  mg PGF compared to 20 mg for two inj ections of PGF , 
appeared t o  produce comparable resul t s .  
Many trial s using PGF for synchroniz ing estrus i n  ewes have 
been reported. However, only experimentation at the South Dakota 
Agricul tural Experiment Station has been reported for a one inj ect ion 
regimen where all ewes not mating with rams by day 5 were g iven a dose 
of PGF . Inskeep e t  al. ( 1 9 83 )  hypothesized that ewes previously in 
estrus during day 1 to  4 woul d not abort if PGF was inj ect ed on day 4 .  
Naasz ( 1 9 85 )  suggested this hypothes is t o  b e  correct . This indicates 
reduced fertil ity will not occur if PGF is inj ected into ewes bred 
previously on day 1 to 4 ,  but an inc reased expense is al so as sociated 
with this ineffective treatment . 
Churchil l ( 19 80 )  determined one inj ection of 1 5  mg PGF on day 5 
. to all ewes not previously mated resul ted in estrous synchroniz ation 
with as high as 6 4 . 4% of the treated ewes in es trus within 7 2  h .  Also, 
no difference ( P > . 05 )  in fertil ity was observed, but prolificacy was 
reduced in PGF-treated ewes ( P< .01 ) .  
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The next l ogical step is to  evaluate the effectivenes s of 
different doses of PGF using the one inj ection of PGF regimen to  all 
ewes not mating by day 5.  The sub sequent s tudies in  this thesis 
evaluated the effect of different doses of PGF in conjunct ion with the 
effect of breed and age of ewe.  
Progesterone and· Prostaglandin Fza Therapy 
The pos s ib il ity of reducin& the treatment period and obtaining 
good synchroniz ation resul ts was considered by combining proges terone 
therapy and PGF induced luteolysis . Progesterone therapy administered 
for 7 to 8 d would prevent all ewes which would have natural lut eal 
regres sion from exhibiting estrus until progesterone therapy is 
discontinued . The inj ec tion of PGF at the time of progesterone removal 
would then cause l uteolysis in any ewes which had not already had 
luteal regres s ion. 
Loubser and van Niekerk ( 1 981 ) compared doubl e inj ections of 
PGF at 5 and 10 mg l evels 11  d apart to combinations of MAP 
intravaginal sponges for 8 d with 5 or 1 0  mg PGF at sponge removal. 
They observed better estrous synchronization with 1 0  mg compared to  
5 mg when given in  double injections. The combination of MAP sponges 
and 1 0  mg PGF resul ted in bes t synchroniz ation of the four treatments , 
with ·93 .4% of the ewe_s in estrus within 60 h of sponge removal and PGF · 
inj ection. Of those , 80.1% were observed in estrus within a 3 6-h 
period. 
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Fitzgeral d  and co-workers ( 1 9 85 )  utiliz ed 60 mg intravaginal 
MAP sponges l eft in situ for 7 d with a 20-mg PGF inj ection at sponge 
removal. The cumulative percentages of Suffolk ewes observed in estrus 
after MAP-PGF treatment were 0% on day 1 .  7 8% on day 2 and 89% on 
day 3 .  with 1 00% of the control ewes in es trus in a 2 1 -d period. 
Conception for MAP-PGF-treated Suffolk ewes was 90% compared to  88% for 
controls. They concluded from these resul ts and similar resul t$ from 
Polypay ewes treated under range conditions that estrus c an be  
effectively synch�oniz ed with MAP-PGF treatment . Also .  l amb ing rates 
for Polypay ewes were not different between treated and control ewes. 
Greyl�ng et al. ( 1 97 9 ) used a prostaglandin anal og . 
cloprostenol . in conj unction with an 8-d MAP sponge treatment. When 
cloprostenol was inj ected upon sponge removal . the mean interv al from 
inj ection t o  onset of estrus was 70 . 0  .:!:: 26 • . 03 . 6 4.1 + 1 8.7 and 73 . 94 + 
2 .9.7 4 for 3 1 . 25 . 6 2.5 and 1 25 �g . respectively. No s ignificant 
difference due to dose of cl oprostenol was observed. Greyling e t  al . 
( 1 97 9) evaluated cloprostenol inj ect ed 48 h prior . 2 4  h prior and 0 h 
prior to sponge removal and found no s ignificant difterence in time of 
cl oprostenol inj ection on interval between sponge withdrawal and onset 
of estrus or the duration of estrus. 
Studies conducted comparing progesterone therapy . MAP sponges 
for 1 2  to 1 4  d. to prostaglandin treatment . 1 0 . 15 or 20  mg PGF given 
twice 9 or 1 1  d apart . provide m ixed results. Hackett e t  al . ( 1 9 81 a) 
observed no differences in estrous synchrony . fertility or prol ificacy . 
Boland et al . ( 1 97 8 ) observed a decrease  in fertil ity and prolif1cacy 
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with progesterone therapy . while Henders on e t  al . ( 19 84) noted a p�orer 
response in synchroniz ation when ewes were treated with PGF compared to 
progest erone sponges . Decreases in fertil ity can be  alleviated by 
inj ecting 500 IU PMSG upon day of progesterone removal or las t  day of 
PGF inj ection (Boland et al • •  1 97 8 ;  Rawlings et  al • • 1 983 ; Hackett 
et al • •  1 981 ) . 
Estrous synchroniz ation resul ts from changes in complex 
physiol ogical and b iological mechanisms . To simply add an exogenous 
hormone to the b ody would be the preferred me thod . but complexity of 
the reproductive cycle does not readily al low this . Progesterone . 
prostaglandins . PMSG and combinations of these have dem onstrated their 
abil ity to control the estrous cycle with certain degrees of  
effectivenes s .  Further research on the estrous cycle i s  needed t o  more 
precisely understand the mechanisms of the .estrous cycle .  These 
investigations may lead to other more practical . effective methods for 
synchroniz ing estrus . 
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Abstract 
EFFECTS OF PROSTAGLANDIN F2a DOSE ON SYNCHRONIZ ING 
OVINE E STRU S  USING A SINGLE INJECTION REGIMEN. 
1 .  EFFECTS OF DOSE AND BREED 
3 1  
Targhee .  Suffolk x Targhee and Finn x Targhee ewes 3 t o  6 years 
of age were treated with 1 0  or 1 5  mg prostaglandin F2a ( PGF) 
intramuscularly vs an untreated control at breeding during 1 9 81 and 
1 982 (n  = 3 29 ) . - Trial s were replicated twice within each year. with 
trial 2 beginning 1 4  d later than trial 1 .  Epididymectomiz ed rams were 
pl aced with the ewes ( 1  ram : 40 ewes )  for 2 wk p rior t o  a 3 5-d b �eeding 
exposure . Fertil e .  se�en tested rams were introduced ( 1  ram : 1 0  ewes ) 
on day 1 .  All ewes not mated by day 5 received their respective 
randomly assigned treatment . Prebreeding weights (kg) were 7 2 . 5  ! . 7 4 . 
7 2 . 5 ! . 7 4  and 7 1 . 6  ! . 7 4  for control . PGF-1 0 and PGF-1 5 .  respectively . 
Treatment with PGF-1 0  or PGF-1 5  increased the percentage of ewes mating 
and percentage conceiving 3 2  to 56 h posttreatment when compared to  
controls ( P< . 01 ) . -Effectiveness of synchronization did not  difter 
between PGF-1 0 and PGF-1 5 .  Percentage ewes mating ( conceiving) within 
56  h postinj ection were 1 1 . 7  ( 10 . 7 ) . 56 . 2  ( 42 . 3 )  and 65 . 5  ( 47 . 8 ) for 
control . PGF-1 0 and PGF-15 .  respectively .  Treatment did not affect 
fertil ity . prol ificacy or fecundity ( P > . 05 ) . A treatment by breed 
interaction existed where Finn x Targhee ewes · treated with PGF-1 5  
resulted in a l ower ( P< . 01 )  lambing rate per ew e  lambing than PGF-1 0 or 
control ewes . Lamb birth weight and lamb mortal ity were not af fect ed 
by treatment . Cumulative lambing perc ntage was higher ( P < . 0 1 ) at 157 
d postintroduction of  rams for ewes treated with PGF vs  c ontrol s .  
These resul ts indicate PGF at 1 0  or 1 5  mg im was effective in 
synchroniz ing estrus within 56 h posttreatment in ewes . 
(Key Words : Pro staglandin F2a • Ewe .  Synchroniz ation. Estrus . ) 
Introduction 
3 2  
Altering the estrous cycle to produce a synchronized estrus has 
been accomplished using progestagens (Robinson. 1 96 7 ; Gordon. 1 97 7 ) . 
Since prostaglandin F2a ( PGF) has been shown to  be lut eolytic (McCraken 
et al • •  1 97 0 ; Goding . 1 97 4) . synchroniz ing estrus using PGF has been 
suggested ( Inskeep . 1 973 ) . Methods for synchroniz ing e s t rus in . sheep 
have utilized either the one or two dose approach . TWo doses separated 
by nine to 1 2  d have been tested using PGF or an anal og . cloprostenol . 
(Greyling and van der Westhuyson. 1 97 9 ;  Rut tle and Ortiz . 1 986 ) . The 
one dose approach has been reported with one inj ection g iven t o  all 
ewes (Fukui and Robert s . 1 97 7 . 1 981 ; Inskeep et al • •  1 9 83 ;  Schwulst and 
Simms . 1 984) . Acrit opoul ou and Hares ign ( 1 9 80 )  and Hackett and 
Robertson ( 1 980 )  reported only ewes in day 5 to 1 4  of the estrous cycle 
wil l  respond to  PGF with subsequent estrus . Consequently . ewes in day 
1 to 4 will  not respond . while ewes in day 1 6  to 1 7  will have natural 
luteolysis . A synchroniz ing regimen which would expose ewes t o  rams 
for 4 d before dosing with PGF should al low mating of the ewes which 
would not have responded to  PGF given on day 5 .  This s tudy evaluated 
the dose of PGF ( 1 0  or 15 mg PGF vs control) on its efficacy t o  
synchroniz e est rus w ith three breed groups utiliz ing a one dose regimen 
where ewes not mating day 1 to 4 after exposure to rams were then 
inj ected with PGF on day 5 .  
Material s and Methods 
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Three hundred twenty-nine grade and cros sbred ewes representing 
Targhee.  Suffolk x Targhee and Finn x Targhee were randomly assigned to  
control . 10  or  1 5  mg prostaglandin F2a ( PGF) treatment groups . Ewes 
were exposed to fertile rams for 35 d during a September-October 
breeding seas on •
. 
Data were collected for 2 years . 1 981 and 1 9 82 .  and 
trial s were replicated twice each year. with trial 2 simil ar to  trial 1 
except all procedures oc curred 14  d later. Age of ewes ranged from 3 
to 6 years . 
TWo weeks prior t o  the start of the breeding pe riod . 
epididymectamiz ed teaser  rams were placed with ewes at the rate of one 
teaser ram to  40 ewes . Semen was collected from teaser rams using an 
electroej aculator and was evaluated to insure absence of spe rmatoz oa.  
A flushing diet consisting of bromegras s-al fal fa pasture supplemented 
with . 3 4  kg cracked corn per head per day was fed during the 
prebreeding and breeding periods . On day 1 at 1 600  h .  teaser rams were 
replaced with semen tested Suffolk rams ( 1  fertile ram : 1 0  ewes ) . A 
marking mixture of grease and wool branding paint was brushed on the 
chest area of the rams and breeding marks were recorded daily . Ewes 
which had not mated by 0 800  h on day 5 .  as sessed by the absence of a 
breeding mark. were inj ected intramuscularly with PGF . Rams were 
removed on day 3 6 .  Following the breeding season. replicates were 
combined and managed as one flock through lambing . 
3 4  
Categorical data were analyzed using Chi-square analys is 
( Steele and Torrie . 1 980 ) . Continuous data were analyzed using general 
l inear model procedure (GLM) -leas t-squares analysis of variance for 
unbal anced data ( SAS . 1 982 ) . Leas t-squares means were separated using 
a t-test when significant differences were indicated . Analysis of 
variance and Chi-square values are shown in the appendix . 
Resul ts and Discuss ion 
Prebreeding weights ( table 1 )  among treatments were s im1lar 
( P > . 05 ) . 
·-
Suffolk x Targhee ewes were heavier ( P< . 01 )  than Targhee or 
Finn x Targhee ewes . 
The distribution for percentage of ewes conceiving by treatment 
is shown in figure 1 .  Tabl e 2 shows the number of ewes marking and 
conceiving following treatment . Ewes treated with 1 0  mg PGF ( PGF-1 0 )  
did not respond differently ( P > . OS )  than ewes t reated with 1 5  m g  PGF 
( PGF-1 5 ) . At 3 2  to 5 6  h posttreatment . the number of ewes mating pe r 
treated ewe was greater (P< . 01 )  for ewes inj ected with PGF than 
control s ( 45 . 9 .  5 4 � 1  and 3 . 2% for PGF-1 0 .  PGF-1 5 and control s .  
respectively) . Synchroniz ation continued with ewes mating 56 to  80 h 
posttreatment difterent (P< . 01 )  than controls .  Treatment with PGF 
showed synchroniz ation at 3 2  to  56 h in the second cycle matings which 
commenced 17 d after treatment . The day ewes conceived was determined 
by subtracting 1 47 + 3 d from the lambing date and comparing that value 
to a corresponding breeding mark .  Number of ewes conceiving 






TABLE 1 .  LEAST-SQUARES MEANS AND STANDARD ERRORS FOR PREBREEDING 
EWE WEIGHT (KG) BY TREATMENT AND BREED 
ExEosedb TreatedC Breed ExEosed 
7 2 . 5  + . 1 4 72 . 8  + . 85 Targhee 71 . 9  + . 6Sd 
72 . 5  + . 7 4  7 2 . 3  + • 86 Suffolk x Targhee 75 . 2  + . 7 3e 
71 . 6  + . • 7 4  71 . 6  + . 84 Finn x Targhee 69 . 5  + . 83 f 
Treated 
72 . 0  + • 73 d 
7 5 . 3  + . 8oe 
69 . 5  + 1 . ood 
a Inj ections given on day 5 to ewes not mating day 1 to 4 after ' exposure to  rams : PGF-1 0 = 1 0  
mg grostaglandin F2a • PGF-15 = 1 5  mg prostaglandin F2a • 
Means for all ewes exposed to  ram s .  
c Means for only ewes treated. ewes mating day 1 to  4 om itted . 
d. e . f  Means with unlike superscripts within column differ (P< . 01 ) . 
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Figure 1 .  Percentage of ewes conceiving by treatment, (no.  c o n c e i v ing/ no.  e x p o s ed)  x 1 0 0 .  w "' 
Treatment 
Total exposed 
Mating day 1-4 
Treated 
0-8 h 
8-3 2 h 
3 2-56 h 
56-80 h 
80-204 h 
204 h-17 d . 
0-8 h 
8-32 h 
3 2-56 h 
56-80 h 
80-204 h 
204 h-17 d 
TABLE 2 .  NUMBER OF EWES MATING AND. CONCEIVING FOLLOWING TREATMENT 
Control 
1 1 1  
1 8  
93 
Cycle 1 
3 ( 3 . 2 )  
5 ( 5 . 3 )  
3 ( 3 .  2 )  
5 ( 5 . 3 )  
3 1  (33 . 3 )  
46 ( 49 . 4) 
3 ( 3 . 2 )  
4 ( 4 . 3 ) 
3 ( 3 . 2 ) 
3 ( 3 . 2 )  
2 5  ( 26 .  8) 
39 ( 41 . 9) 
Cycle 2 
PGF-1 08 






No . (%) mating posttreatment 
0 ( 0 ) 2 ( 2 . 3 ) 0 ( 0 ) 
0 ( 0 ) 7 ( 8 . 0 )  5 ( 5 . 7 )  
0 ( 0 ) 40 ( 45 .  9 )  7 ( 8 . 0 ) ' 
1 ( 1 . 0 )  1 1  ( 1 2 . 6 )  3 (3 . 4)  
6 (6 . 4) 23 ( 26 .  4)  5 (5 . 7 )  
7 ( 7 . 5 )  3 ( 3 .  4) 2 ( 2 . 3 ) 
No . (%) conceiving posttreatment 
0 ( 0 ) 2 ( 2 . 2 )  0 ( 0 ) 
0 ( 0 ) 6 ( 6 .  8 )  4 ( 4 . 6 )  
0 ( 0 ) 29 (33 . 3 )  5 ( 5 . 7 )  
0 ( 0 ) 6 ( 6 .  8) 3 (3 . 4)  
2 (2  . 1 )  20 ( 22 . 9) 3 (3 . 4) 
3 (3 . 2 )  2 ( 2 . 2 )  1 ( 1 . 1 )  
PGF-15  
1 1 0  
1 4  
96 
Cycle · 1 
0 ( 0 ) 
1 1  ( 1 1 . 4) 
52 (54 . 1 ) b 
1 8  ( 1 8 . 7 ) b 
1 2  ( 1 2 . 5 ) b 
3 ( 3 . 1 )  
0 ( 0 ) 
9 ( 9 . 3 ) 
3 7  ( 3 8 . S ) b 
8 ( 8 . 8) 
1 0  ( 1 0 . 4) b 
3 ( 3 . 1 ) b 
a Values for PGF-1 0 were not different from PGF-15  ( P > . 05 ) . 
b Value for PGF-15  was different from control within row . cycle 1 ( P< . 01 )  • 
. c Value for PGF-15 was different from control within row . cycle 2 ( P< . 01 ) . 
Cycle 2 
3 ( 3 . 1 )  
2 ( 2 . 0 )  
1 1  ( 1 1 . 4) C 
5 ( 5 . 2 ) 
9 ( 9 . 3 )  
3 ( 3 . 1 )  
2 ( 2 . 0 ) 
0 ( 0 ) 
5 (5 . 2 )  
3 ( 3  . 1 )  
5 ( 5 . 2 ) 
0 ( 0 ) 
w 
......., 
3 8  
PGF-1 5  treated ewes than c ontrols ,  with 33 .3 , 3 8 . 5  and 3 . 2% conceiving, 
r�spectively . This was in agreement with resul ts  reported by Douglas 
and Ginther ( 1 973 ) , Mellin and Busch ( 1 97 4) and Fukui and Roberts 
( 1 9 81 ) . 
Douglas and Ginther ( 1 97 3 )  reported 6 or 8 mg PGF resulted in a 
return to estrus when inj ected on day 8 of the estrous cyc l e .  Mellin 
and Busch ( 1 97 4) reported 5 and 1 0  mg PGF given days 8 and 9 postes trus 
resul ted in a subsequent es trus , while only 1 0  mg PGF given on day 9 
was able to dec rease the interval from inj ection to es trus . Fukui and 
Roberts ( 1 981 )  found no difterence in estrus response between 1 6  or 
24 mg PGF when given between day 6 and 12 postes trus but als o  found 
1 6  mg PGF was superior t o  8 or 24 mg PGF when the day of the estrous 
cycle was not known . Silvia and Niswender ( 1 984) determined the 
minimum intramuscular dose of PGF to suppres s progesterone production 
in nonpregnant ewes was 4 mg per 5 8-kg ewe . Churchil l  ( 1 9 80 )  found 
1 5  mg using a modified s ingl e inj ection regimen resulted in a 
synchroniz ed es trus . Hackett and Robertson ( 1 980 )  concluded 
15  and 20 mg PGF to be more effective than 5 or 1 0  mg PGF for inducing 
es trus . These reports provide variable response following PGF 
administration. This study indicated 1 0  or 1 5  mg PGF were adequate in 
synchroniz ing est rus in ewes when given day 5 to  ewes not mating day 1 
to 4 .  
Correlation coefficients indicated n o  relationship ( P> .3 0 )  
between dosage (mg PGF • kg-lbody weight for PGF-1 0  and PGF-1 5 )  and days 
to conception after treatment , interval to conception after t reatment . 
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at first cycle ·and second cycle o r  days t o  lambing after  treatment with 
- . 003 .  - . 07 7 . - . 007 and . 06 1 . respectively . This indicated dosage of 
PGF was above the physiol ogical threshold to produce luteal regress ion 
and sub sequent es trus . 
Lambing results by treatment are shown in table 3 .  No 
diffe rences ( P > . 05 )  due to treatment were found . Lamb ing results for 
breed are shown in table 4 .  Fertil ity did not difter ( P > . OS )  between 
b reeds . Prolificacy and fecundity were greater ( P< . Ol ) for Finn x 
Targhee ewes than Targhee or Suffolk x Targhee ewes . This is in 
agreement with Meyer and B radford ( 1 973 ) and Lambers on and Thomas 
( 1 982 ) . Lamb ing rate per ewe lamb ing and per t reated ewe lamb ing for 
Finn x Targhee ewes were affected by treatment of PGF ( t able 5 ) . Finn 
x Targhee ewes t reated with PGF-15 were less (P< . Ol )  prolif1c ( 2 . 1 1  
lambs per ewe lamb ing) than Finn x Targhee ewes t reated with PGF-1 0 
( 2 . 5 9) or controls ( 2 . 7 5 ) . 
Lamb b irth weights were not affected by treatment (P> . OS )  but 
were affected by breed ( P< . Ol ) .  with Finn x Targhee ewes having l ighter 
lamb birth weights than Suffolk x Targhee ewes and Suffolk x Targhee 
ewes hav ing lighter lamb b irth weight s than Targhee ewes ( t able 6 ) . 
Type of  birth affected lamb birth weight . with singl e births heav ier 
than twins and twins heav ier than triplets (6 . 1 5 .  5 . 1 1  and 4 . 02 kg . 
· respectively) . No difte rence ( P> . OS )  in lamb mortal ity was observed 
fo� t reatment . breed or type of birth ( table 6 ) . 
Figure 2 presents the cumulative percentage lamb ing by day pas t 
start of lamb ing and past s tart of breeding . day 1 to 4 included . No 
Treatment 
Total exposed 
Lamb ing (%) 
Treated 
TABLE 3 .  LAMBING RESULTS BY TREATMENT 
Control 
No . of ewes 
1 1 1  




97 ( 89 . 8 ) 
87 
Lambing of ewes t reated (%) 82 ( 88 . 1 )  7 9  ( 90 .  8 )  
Per ewe exposed . 
Per ewe lambing 
Per treated ewe 
Per -t reated ewe 
B reed 
Total exposed 
Lambing (%)  
Treated 
Lamb ing rate . leas t-squares means + SE 
1 .  74 + . 07 7  1 . 67  + . 07 6  -
1 .  92 + . 061  1 .  81 + . 06 0  - -
exposed 1 . 7 5  + . 089 1 . 73  + . 090  -
l amb ing 2 . 00 + . 06 9  1 . 89 + . 06 7 -
TABLE 4.  LAMB ING RESULTS BY BREED 
Targhee 
No . of ewes 
1 3 4  
1 17 ( 87 . 3 ) 
1 1 2  
Suffolk x 
Targhee 
1 1 1  
9 9  ( 89 . 1 )  
96 
Lamb ing of ewes t reated (%) 98  ( 87 . 5 )  85 ( 88 . 5 )  
Lamb ing rate . leas t-squares means + SE 
Per ewe exposed 1 . 3 7  + . o6 aa 1 . 49 + . 07 5 B  -
Per ewe lamb ing 1 . 57 + • os4a 1 . 67  + . 06oa -
Per t reated ewe exposed 1 . 3 6  + . 07 6a 1 . 5 2  + . o a4a -
Per treated ewe lambing 1 . 57 + . os sa 1 . 7 1  + . 063 a 
40 
PGF-1 5 
1 1 0  
99  ( 90 . 0 )  
96 
85 ( 88 . 5 )  
1 . 6 8  + 
1 . 85 + 
1 . 6 8  + 




. 07 7  
. 06 1  
. 088 
. 06b 
7 9  ( 94 . 0 )  
6 8  
6 3  ( 92 . 6 )  
2 . 22 + . o a6b -
. 06 7b . 2 . 3 5  + 
2 . 27 + . 1 osb· 
2 . 48 + . 07 8b 
a . b  Means  with unlike superscripts within a row difte r (P< . 01 ) . 





Lamb ing of ewes treated (% ) 
Per ewe exposed 
Per ewe l ambing 
Per trea ted ewe exposed 
Per treated ewe l ambing 
Control 
45 
40 (88 . 8) 
35 
3 1  ( 88 . 5 )  
1 . 35  + . 1 15 
. 1 . 52 + . 093 
1 . 36 + . 1 37 
1 . 54 '± . 1 04 




33 ( 82 . 5 )  
3 4  
2 4  ( 82 . 2 
1 . 24 + . 1 23 
1 . 45 + . 1 01 
1 . 24 + . 1 37 
1 . 48 '± . 1 06 
PGF-15 
49 
44 (89 . 7 )  
43 
38 ( 88. 3 )  
Suffolk x Tarahee 
Control PGF-1 0  PGF-15 
No.  of ewes 
37 39 35 
32  ( 86 . 4) 37 ( 94 . 8) 301 ( 85 . 7 )  
3 4  29 33 
29 ( 85 . 2) 28 ( 96 . 5 )  2 8  ( 84 . 8) 
Lambing rate. l eas t-squares means � SE 
1 . 53 + . 1 13 1 . 45 + . 1 35 1 . 45 + . 1 25 1 . 56 + . 1 32  
1 .7 3  + . 090 1 . 65 + . 1 08 1 . 5 1  + . 096 1 . 87 + . 1 10 
1 . 48 + . 1 22 1 . 45 + . 145 1 . 57 + . 1 51  1 . 54  + . 1 40 
1 . 69 '± . 092 1 . 7 0  '± . 1 1 1 1 . 6 1  '± . 1 09 1 . 83 '± . 1 1 2  
a. b Means with unlike superscripts  wi thin r ow  and within breed d i f fer (P< . Ol ) . 
Finn x Targhee 
Control PGF-1 0  
2 9  2 9  
2 6  ( 89 . 6)  26  ( 89 . 6) 
24 24 
22 ( 91 . 6 )  22 (91 . 6 )  
2 . 40 + . 1 47 2 . 3 1  + . 1 48 
2 . 5 8  + . 1 17 •  2 . 47 ; . 1 15•  
2 . 42 + . 1 80  2 . 39 + . 17 8  
2 . 7 5  '± . 1 41 • 2 . 59 ! . 13 1• 
PGF-15  
26 
23 ( 88 .  4)  
20 
1 9  ( 95 . 0)  
1 . 94 + . 1 54 
2 . 0 1  + . n ab 
2 . 02 + . 1 88 
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PGF- 1 0  • • 
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O k=: zr? c f  I I I I I . 1 I f I I I I I . I 1 1 
0 2 4 6 8 1 0  1 2  1 4  1 6  1 8  20 22 24 26 28 30 32 34 36 
Days of Lambing 
1 43 1 45 1 47 1 49 1 5 1  1 53 1 55 1 57 1 59 1 6 1  1 63 1 65 1 67 1 69 1 7 1  1 73 1 75 1 77 1 79 
pays Past Start· of Breeding 
Figur e  2. Cumulative p ercentage lambing& by day, ( n o .  l a m b i n g / n o .  e x p o s e d )  x 1 0 0.  � N 
TABLE 6 .  L AMB  BIRTH WEIGHT AND LAMB MORTALITY BY TREATMENT, 
BREED AND TYPE OF B IRTH 
Treatment B reed 
Suf folk x Finn x 
Type of b i rth 
I t em  Control PGF-10 PGF-15 Targhee Targhee Tarahee Singl e Twin Triple t  
Lamb birth w t ,  kg , 
leas t-squares means 
� SE 5 . 1 4 ! . 07 6  5 . 01 ! . 07 7  5 . 01  � . 07 6  5 . 7 3  � . 07 4a 5 . 1 9 ! . 07 7b 4 . 2 4 ! . 07 8C 6 . 15 ! . 096d 5 . 1 1  ! . 054e 4 . 02 ! . 07 8f 
Lamb mortal i ty!, no. (I) 
.Lambs surv iv ing 138 ( 89 . 0 )  1 26 ( 88. 1 )  1 41 ( 91 . 5 )  1 45 ( 94 . 7 )  1 3 2  ( 91 . 6 )  1 28 ( 82 . 5 )  7 8 ( 97 . 5 )  226 ( 91 . 1 )  1 0 1  ( 82 . 1 )  
Lambs · dy ing prior t.o or 
at b i rth 6 ( 3 . 8) 6 ( 4 . 1 )  4 ( 2 . 5 )  6 ( 3 . 9 )  5 ( 3 . 4 )  5 ( 3 . 2) 2 ( 2 . 5 )  7 ( 2 . 8) 6 ( 4 . 8) 
Lambs dy ing 0-24 h 2 ( 1 .  2 )  6 ( 4 . 1 )  4 ( 2 . 5 )  1 ( '  . 6 )  2 ( 1 . 3 )  9 ( 5 .  8) 0 ( 0 ) 9 ( 3 . 6) 3 ( 2 . 4) 
Lambs dy ing 24-48 h 5 ( 3 . 2 ) 3 ( 2 . 0)  4 ( 2 . 5 )  1 ( . 6 )  2 ( 1 .3 )  9 ( 5 . 8) 0 ( 0 ) 4 ( 1 . 6)  8 ( 6 . 5 )  
Lambs dy ing 48-7 2 h 4 ( 2 . 5 )  2 ( 1 . 3 ) 1 ( . 6 )  0 ( 0 ) 3 ( 2 . 0 )  4 ( 2 . 5 )  0 ( 0 ) 2 ( . 8) 5 ( 4 . 0 )  
a, b , c  Means with unlike superscripts  wi thin row and wi thin b reed d i f fer (P< . O l ) . 
d , e , f Means w i th unlike superscripts wi thin row and within type of birth differ (P< .Ol ) . 
8 I f  l amb was graf ted or orphaned because ewe had no ailk , then l amb was considered dead . I f  l amb was graf ted or orphaned b ecause born as a 
triplet,  then l amb was cons idered al ive at 72 h. 
e 
44 
diffe rence ( P > . 05 )  between PGF-1 0 and PGF-15  was obse rved . Cumulative 
lamb ing was affected by treatment of PGF , with more (P< . 01 )  PGF-treated 
ewes l ambing by day 15 ( 6 4 . 5% for PGF-15 )  than control ewes ( 43 . 2% ) . 
By day 25 . more (P< . 05 )  control ewes ( 84 . 6%)  had l ambed than 
PGF-treated ewes ( 7 2 . 7% for PGF-15 ) . Hackett et al . ( 1 9 81 )  observed a 
s imilar response using two 15 mg PGF inj ections g iven 1 1  d apart .  
Figure 2 ·shows synchroniz ation o f  estrus leads t o  a synchroniz ed 
lambing . 
In c onclus ion, 1 0  or 1 5  mg- PGF were s im11arly ef fective for 
synchroniz ing estrus using a modified single inj ection regimen • . 
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Abstract 
EFFECTS OF PROSTAGLANDIN F2a DOSE ON SYNCHRONIZING 
OVINE ESTRU S  USING A SINGLE INJECTION REGIMEN. 
2 .  EFFECTS OF DOSE ,  AGE AND B REED 
Two experiments were conducted to  determine the effects  of 
prostaglandin F2 a ( PGF) in synchroniz ing ovine estrus using a s ingle 
inj ection regimen . 
47 
Exp . !•  Finn x Targhee ewes (n = 45 ) ranging in age from 1 to 
3 years were treated with 10 or 15  mg PGF intramuscul arly during a 
September-October breeding period . Ewes were teased with 
epididymectomiz ed rams for 2 wk prior to  the introduct ion of 
semen-tes ted Columbia rams (1 ram : 1 1  ewes ) on day 1 .  Ewes which had 
not mated by day 5 were treated with PGF . No difterences due to 
treatment were found ( P > . 05 )  for prebreeding weights , number of ewes 
mating and conceiving after treatment , lamb ing resul t s , lamb birth 
weight , lamb mortal ity or cumulative percentage lambing . 
Exp. �· Five-year-old Finn x Targhee , Suffolk x Targhee and 
Targhee ewes (n = 53 ) were randomly given 5 or 1 0  mg PGF during a 
September-October breeding period . Ewes were exposed t o  two 
epididymectomized  rams for 2 weeks prior to introduction of s emen 
tes ted Suf folk rams (1 ram : 1 4  ewes )  on day 1 .  Ewes which had not mated 
by day 5 were inj ected intramuscularly with PGF . Between 8 and 3 2  h 
posttreatment , more (P< . 0 1 ) ewes mated and conceived when t reated with 
10 mg PGF than 5 mg PGF . Difterences due to treatment were not 
significant for prebreeding weights ,  lambing resul t s , lamb birth 
weight , lamb mortality or cumulative percentage lamb ing . 
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Ten or 1 5  mg PGF were equally effective for synchroniz ing 
estrus in highly prolific Finn x Targhee ewes in Exp . 1 .  In Exp . 2 .  
1 0  mg PGF was more effective than 5 mg PGF for synchroniz ing es trus in 
aged Finn x Targhee ,  Suffolk x Targhee and Targhee ewes . 
(Key Words : Prostaglandin F2a • Ewe ,  Synchronization, Estrus . )  
Introduction 
The estrous cycle can be altered to produce a synchroniz ed 
estrus by using progestogens and prostaglandin F2a ( PGF) [ Inskeep . 
1 973 ; Gordon, 1 97 7 ; B rit t ,  1 97 9] . Synchroniz ing estrus w ith PGF can 
use a one or two dose regimen. The two dose regimen requires two 
inj ections given 9 to 1 2  d apart . The one dose regimen for 
synchroniz ing estrus util iz es less PGF and therefore l owe rs the cost of 
the program. Acrit opoul ou and Hares ign ( 1 9 80 )  and Hackett and Robinson 
( 1 980 )  found ewes days 1 to 5 and 15 to 1 7  postes trus did not respond 
to PGF . This indicated more product can be conserved if PGF is 
inj ected on day 5 of ram exposure with all ewes mating days 1 to 4 not 
inj ected .  This study was des igned to determine the effects of dose of 
PGF when given on day 5 to highly prolific ewes of various ages 
(Exp . 1 )  and aged ewes of three breed groups (Exp . 2 )  which had not 
mated days 1 to 4 .  
Materials and Methods 
Exp. l· Forty-five Finn x Targhee ewes ranging in age at 
lambing from 1 to 3 years we re randomly assigned to 1 0  or 1 5  mg 
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prostaglandin Fza ( PGF) treatments . Ewes were exposed t o  fert il e  rams 
for 3 5  d during a September-October breeding pe riod . Two weeks prior 
to the start of the breeding period two epididymectomiz ed teaser  rams 
were placed with ewes . Semen was collected from teaser  rams us ing a 
electroej aculator and was evaluated to insure absence of - spe rmatoz oa . 
A flushing diet consisting of brom�gras s-al fal fa pas ture supplemented 
with . 3 4  kg c racked corn per head per day was fed during the 
prebreeding and breeding periods . On day 1 at 1 600 h .  teaser  rams were 
replaced with semen tes ted Columbia rams (1  fertile ram : 1 1  ewes ) . A 
marking mixture of grease and wool branding paint was b rushed on the 
ches t area of the rams and breeding marks were recorded daily . Ewes 
which had not mated by 0 800 h on day 5 .  assessed by the absence of a 
breeding mark.  were inj ected intrasmuscularly with PGF . On day 3 6 rams 
were removed and ewes were managed through lambing as a s ingle group . 
Exp. �· Fifty-three crossbred and grade ewes 5 years in age 
representing Finn x Targhee.  Suffolk x Targhee and Targhee were 
randomly assigned to 5 or 1 0  mg . PGF treatments . All procedures were as · 
· described for Exp . 1 except semen tes ted Suffolk rams ( 1  ram : 1 4 ewes ) 
were used instead of Columbia rams . 
Categorical data were analyzed using Chi-square analysis ( Steel 
and Torrie . 1 9 80 ) . Continuous data were analyzed us ing general l inear 
model ( GLM) -leas t-squares analysis of var�ance for unbalanced data 
( SAS . 1 9 82 ) . Leas t-squares means were separated using a t-t es t  when 
s ignificant differences were indicated . Analys is of var1ance and 
Chi-square values are shown in the appendix . 
Resul ts 
Exp. !·  Prebreeding weights ( table 7 )  were not difte rent 
( P > . 05 )  between t reatments , al though they did vary with age ( P< . 01 ) . 
The dis tribution of the percentage of ewes conceiving by t reatment is 
so · 
shown in figure 3 .  The number of ewes mating and conceiving are l is ted 
in table 8 .  No differences (P> . 05 )  in the pe rcentage o f  ewes mating or 
conceiving between 8 t o  80 h posttreatment were observed for PGF-1 0 
compared t o  PGF-1 5 .  Values were 81 . 2% (62 . 4%)  and 90 . 7% ( 81 . 7% )  mating 
( conceiving) for PGF-1 0 and PGF-1 5 .  respectively. 
TABLE 7 .  LEAST- SQUARES MEANS AND STANDARD ERRORS FOR PREBREEDING 
EWE WEIGHT (KG) BY TREATMENT AND AGE. EXP .  1 
Treat-
menta ExEosedb · Treatedc Age Treated ExEosed 
PGF-1 0  6 1 . 9  + 1 . 43 6 1 .3  + 1 . 85 1 56 . 8  + 1 . 4sd 56 . 2  � 2 . 1 7 d - - -
PGF-1 5  63 . 8  + 1 . 6 9  63 . 8  + 2 . 3 1  2 67 . 5  + 2 . 43 e 6 8 . 9 + 3 . 1 6e - - - -
3 6 4 . 3  + 1 . 1 2e 6 2 . 5  + 2 . 2 4de - -
a Inj ections given on day 5 to ewes not mating days 1 to  4 after 
·exposure to rams , PGF-1 0  = 1 0  mg prostaglandin F2 a.  PGF-1 5 = 1 5  mg 
prostaglandin F2 a •  
· b M.eans for all ewes exposed to  rams . 
c Means for only ewes treated, ewes mating days 1 to  4 omit ted . 
d . e Means with unlike superscripts within column difter ( P< . Ol ) . 
5 1  
TABLE 8 .  NUMBER OF EWES MATING AND CONCEIVING FOLLOWING 
TREATMENT. EXP . 1 
Treatment PGF-1 0  PGF-1 5  
No . o f  ewes 
Total exposed 24 21 
Mating days 1-4 8 1 0  
Treated 1 6  1 1  
Cycle 1 Cycle 2 Cycle 1 Cycle 2 
No . (% ) 8 mating posttreatment 
0-8 h 0 ( 0 ) 2 ( 1 2 . 5 )  0 ( 0 ) 1 ( 9 . 0 )  
8-3 2 h 4 ( 25 . 0 )  1 ( 6 . 2 )  1 ( 9 . 0 ) 1 ( 9 . 0 ) 
3 2-56 h 8 (50 . 0 )  1 ( 6 . 2 )  6 ( 5 4 . 5 )  0 ( 0 ) 
56-80 h 1 ( 6 . 2 )  0 ( 0 ) 3 ( 27 . 2 )  o · ( 0 ) 
80-204 h 2 ( 1 2 . 5 )  1 ( 6 . 2 )  1 ( 9 . 0 ) 1 ( 9 . 0 ) 
204 h-17 d 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 
No . (% )  conceiving posttreatment 
0-8 h 0 ( 0 ) 2 ( 1 2 . 5 )  0 ( 0 ) 0 ( 0 ) 
8-3 2 h 2 ( 1 2 . 5 )  1 ( 6 . 2 )  0 ( 0 ) 0 ( 0 ) 
3 2-56 h 7 ( 43 . 7 )  0 ( 0 ) 6 ( 5 4 . 5 )  0 ( 0 ) 
56-80 h 1 ( 6 . 2 )  0 ( 0 ) 3 ( 27 . 2 )  0 ( 0 ) 
80-204 h 2 ( 1 2 . 5 )  0 ( 0 ) 1 ( 9 . 0 ) 0 ( 0 ) 
204 h-1 7  d 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 
a Percentage calculated by (no. mating lconceiving] / no.  t reated) x 
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Figure 3. Percentage of ewes conceiving by treatment , ( n o .  c o n c e i v i n g / n o .  e x po s e d )  x 1 0 0 ,  
Exp. 1 .  
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Lamb ing results (tabl e 9) indicate no difte rence ( P > . OS )  due to 
treatment for conception rate and lambing rate . Ewes 1 year of age had 
fewer lambs ( P< . O S )  than 2- or 3-year-old ewes . Lamb birth weight and 
lamb mortality ( table 1 0 )  were not affected ( P > . OS )  by treatment or 
age . Figure 4 presents cumulative percentage lambing by day pas t s tart 
of breeding . No treatment difterences were found ( P > . OS ) . Dosage of 
PGF . 10 or 15 mg . produced s imilar synchronization in these highly 
prolific Finn x Targhee ewes . 
Exp. �· · Prebreeding weights were not difterent ( P > . OS )  for 
treatment groups ( table 1 1 ) . The dis tribution of the percentage of 
ewes conc eiving by treatment is shown in figure 5 .  Number of ewes 
marking and conceiving following treatment are shown in table 1 2 .  More 
( P< . 01 )  PGF-1 0 treated ewes were marked and conceived than PGF-5 
treated ewes between 8 and 3 2  h posttreatment . Within 80 h 
posttreatment . the percentage of treated ewes marked ( conceived)  was 
55 . 9% { 44 .3 % )  for PGF-5 treated ewes compared t o  7 4 . 9% ( 7 4 . 9% )  for 
PGF-1 0  treated ewes . 
Lambing resul ts ( table 13 ) . lamb birth weight and l amb 
mortality ( table 1 4) did not differ (P> . OS )  by treatment . B reed did 
affect lamb ing rate . with Finn· x Targhee ewes having a higher rate than 
Suffolk x Targhee ewes pe r t reated ewe exposed or lambing ( P< . 05 ) . 
Lamb birth weights for Finn x Targhee ewes were lower . ( P< . 01 ) than 
Suffolk x Targhee or Targhee ewes . Al so. type of b irth af fected lamb 
birth weight . with singl es heavier than twins and twins heav ier than 
TABLE 9 .  LAMBING RESULTS BY TREATMENT AND AGE. EXP . 1 
I tem 
Total exposed 
Lambing (% ) 
Treated 
Lambing of ewes treated (%) 
Per ewe exposed 
· Per . ewe lambing 
Per treated ewe exposed 
Per treated ewe lambing 
Treatment 
PGF-1 0  PGF-15  
No . of  ewes 
24  21 
23 ( 95 .  8)  21 ( 1 00 )  
1 6  1 1  
1 5  ( 93 . 7 )  1 1  ( 1 00 )  
1 . 
22 
21  ( 95 . 4) 
1 2  
1 1  ( 91 . 6 )  
Lambing rate. leas t-squares means � SE 
1 .  82 + . 1 65 1 .  7 5  + . 1 93 1 . 27 + . 1 64a 
1 . 86 + . 1 63 1 .  7 5  + . 1 88 1 . 33 + . 1 63 a 
1 . 82 + . 21 4  1 . 81 + . 261 1 . 17  + . 235a 
1 . 88 + . 21 1  ...;.. 1 . 26 + . 235a 1 . 81 + . 252 




8 ( 1 00 )  
5 
5 ( 1 00 )  
2 . 1 0  + . 281b - b 2 . 1 0  + . 273 - b 2 .  41 + . 3 66 
2 . 41 + . 3 5 4b 
3 
1 5  
1 5  ( 1 00 )  
1 0  
1 0  ( 1 00 )  
2 . 00 + . 1 99b - b 2 . 00 + . 1 94 - b 1 . 87 + . 259  
1 .  87  + . 25oab 
VI 
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TABLE 1 0 .  LAMB B IRTH WEIGHT AND LAMB HORTALI1Y BY TREATMENT. AGE 
AND TYPE OF BIR'lll . EXP . 1 
I tem 
Treatment 
PGF-10 PGF-1 5 
Age 
2 3 
Type o f  b i rth 
Singl e Twin Triplet  Quad 
Lamb bir th w t .  kg 
l eas t-squares means 
+ SE 4 . 20 � . 1 33 4 . 27 � . 1 68 4 . 3 9  � . 1 82 3 . 84 � . 21 1  4 . 46 ! . 1 60 4 . 65 � . 11 9a 4 . 3 9 ! . 13 9a 3 . 69 ! . 207b 3 . 90 ! . 3 5 9ab 
Lamb mortal i tyc . no. (% ) 
Lambs surv iv ing 27 ( 100 )  16  (94 . 1 )  1 4  ( 1 00)  11  ( 100) 8 ( 88 . 8) 1 2  ( 1 00) 20 ( 1 00)  8 ( 88 . 3 }  3 ( 1 00 } 
Lambs dy ing prior to or 
at b i rth 0 ( 0 } 0 ( 0 ) 0 ( 0 } 0 ( 0 } 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) . 0 ( 0 } 0 ( 0 
Lambs dy ing 0-24 hr . 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 
Lambs dying 24-48 hr 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0. ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 
Lambs dy ing 48-7 2 hr 0 � 0 ) 1 ( 5 . 8) 0 ( 0 ) 0 ( 0 ) 1 ( 1 1 . 1 )  0 ( 0 ) 0 ( 0 ) 1 ( 1 1 . 1 )  0 ( 0 
a . b  Means w i th unl ike supe rscripts wi thin type of birth d i f fer ( P< . Ol ) . 
c I f  lamb was graf ted or orphaned because ewe had no m ilk.  then l amb was considered dead . I f  l amb was graf ted or orphaned b ecau se born as a 
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6 8 10  12 14 16 18 20 22 24 26 28 30 32 . 34 36 
Days of Lambing 
1 46 1 48 1 50 1 62 1 64 1 66 1 68 1 60 1 62 1 64 1 66 1 68 1 70 1 72 1 74 1 76 1 78 1 80 1 82 
Days Past Start of Breeding 
61 63 65 67 69 7 1  73 75 77 79 81 83 86 87 89 91 93 96 97 
Gregorian Lambing Date 





TABLE 1 1 . LEAST-SQUARE MEANS AND STANDARD ERROR FOR PREBREEDING 
EWE WEIGHT (KG) BY TREATMENT AND BREED. EXP . 2 
Exposedb Treatedc Breed Exposed 
75 . 7  + 1 . 7 5  
7 8 . 1  + 1 . 7 9  
7 6 . 0  + 2 . 2 4 
81 . 0  + 2 .  7 4 
Targhee 
Suf folk x Targhee 
Finn x Targhee 
77 . 4  + 1 . 99d 
80 . 1  + 1 .  81 d 
. 73 . 2  + 2 . 63e 
Treated 
7 8 . 6 + 2 . 4od - d 80 . 7  + 2 . 60 
67 . 7  + 4 . 5oe 
a Inj ections given . day 5 to ewes not mating days 1 to 4 after exposure to  rams . PGF-5 = 5 mg 
prostaglandin F2a . PGF-1 0 = 1 0  mg prostaglandin F2a . b Means for all ewes exposed to rams . 
c Means for only ewes treated. ewes mating days 1 to 4 omitted • 
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TABLE 1 2 .  
Treatment 
Total exposed 
Mating day 1-4 
Treated 
0-8 h 
8-3 2 h 
3 2-56 h 
56-80 h 
80-204 h 
204 h-1 7  d 
0-8 h 
8-32 h 
3 2-56 h 
56-80 h 
80-204 h 
204 h-1 7  d 
5 9  
NUMBER OF EWES MATING AND CONCEIVING FOLLOWING 
TREATMENT • EXP. 2 
PGF-5 PGF-1 0  
No.  of ewes 
26 27 
8 1 5  
1 8  1 2  
Cycle 1 Cycle 2 Cycl e  1 
No . (% ) a mating postt reatment 
0 ( 0 ) 0 ( 0 ) 1 ( 8 . 3 ) 
ob ( 0 ) 0 ( 0 ) 4C (33  . 3 ) 
7 (3 8 . 8 ) 1 ( 5 . 5 )  3 ( 25 . 0 )  
3 ( 1 6 . 6 )  0 ( 0 ) 2 ( 1 6 . 6 )  
4 ( 22 . 2 ) 0 ( 0 ) 2 ( 16 . 6 )  
3 ( 1 6 . 6 )  1 ( 5 . 5 )  0 ( 0 ) 
No. (%)  conceiving posttreatment 
0 ( 0 ) 0 ( 0 ) 1 ( 8 . 3 ) 
ob ( 0 ) 0 ( 0 ) 4C (33 . 3 ) 
5 ( 27 . 7 )  1 (5 . 5 )  3 ( 25 . 0 )  
3 ( 1 6 . 6 )  0 ( 0 ) 1 ( 8 .3 )  
4 ( 22 . 2 ) 0 ( 0 ) 2 ( 1 6  . 6 )  
3 ( 1 6 . 6 )  0 ( 0 ) 0 ( 0 ) 
Cycle 2 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
1 ' ( 8 . 3 ) 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
0 ( 0 ) 
a Percentage cal culated by (no.  mating [ conceiving] /no.  treated) x 
1 00 . 
b . c Values with unlike supe rscripts within row and cycle 1 difte r 
(P< . 01 ) . 





Lambing of ewes treated (% ) 
. Per ewe exposed 
Per · ewe lambing 
Per treated ewe exposed 




24 ( 92 . 3 )  
1 8  
1 6  ( 88 . 8) 
PGF-1 0  
No . of  ewes 
27 
25 ( 92 . 5 )  
1 2  
1 1  ( 91 . 6 )  
Breed 
Suffolk x Finn x 
Targhee Targhee Targhee 
1 9  
1 8  ( 94.  7 )  
1 4  
1 3  ( 92 . 8) 
23 
20 ( 86 .  9 )  
. 1 2  
1 0  ( 83 . 3 )  
1 1  
1 1  ( 1 00 )  
4 
4 ( 1 00 ) 
Lambing rate . leas t-squares means � SE 
2 . 1 0  + . 1 61 2 . 17  + . 1 65 1 .  93 + . 1 83 a 
2 . 23 + . 1 39  2 . 26 + . 1 40 2 . 05 + . 1 58a 
1 . 77  + . 221 1 .  83 + . 27 1  1 . 92 + . 220Cd 
2 . 00 + . 1 87 2 . 00 + . 225 2 .  07 + . 1 7  9cd 
1 . 48 + . 1 67 a 
1 . 70  + . 1 498 
1 . 33 + . 23 7 C 
1 . 60 + . 204C 
3 . 00 + . 242b - b 3 . 00 + . 201 
2 . 75 + . 41 2d - d 2 .  7 5  + . 3 23 
a. b Means with unlike superscripts within row and breed differ (P< . 01 ) . 
c . d Means with unlike superscripts within row and breed differ (P< . 05 ) . 
0\ 
0 
TABLE 1 4 .  L AMB  BIRTH WEIGHT AND LAMB Jor>RTALI TY  B Y  TREA'IMENT. BREED 
AND TYPE OF B IRTH. EXP . 2 
Treatment Breed Type o f  b i rth 
Suf folk x F inn x 
I tem PGF-5 PGF-1 0 Tar� Targbee T�rgbee Singl e TWin Triplet Quad 
Lamb b i rth weight . kg 
l eas t-squares mean s 
+ SE 
Lambs su rv iv ing 
Lambs dy ing pr ior to 
at b irth 
Lambs dy ing 0-24 h 
Lambs dy i ng 24-48 h 
Lambs dy ing 48-7 2 h 
or 
5 . 02 :!. . 249 
29 ( 90 . 6)  
1 ( 3 . 1 )  
1 ( 3 . 1 )  
1 ( 3 . 1 )  
0 ( 0 ) 
4 .  7 9  :!. . 1 65 
19 ( 90 . 4) 
1 ( 4 . 7 )  
1 ( 4 .  7 )  
0 ( 0 ) 
0 ( 0 ) 
5 . 24 :!. . 1 87 a 5 . 49 :!. . 24l a 3 . 98 :!. . 3 2ob 
Lamb aor tal ity f . no. (I ) 
23 ( 8 8 . 4 )  1 4  ( 87 . 5 )  1 1  ( 1 00 )  
1 ( 3 . 8) 1 ( 6 . 2 ) 0 ( 0 ) 
1 ( 3 .  8)  1 ( 6 . 2 ) 0 ( 0 ) 
1 ( 3 .  8)  0 ( 0 ) 0 ( 0 ) 
0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 
a . b  Means w i th unl ike supersc ripts wi thin row and breed d i f fer (P< . Ol ) . 
6 .  7 8 !_ . 293C 5 . 21 :!. . 1 27 d 3 . 96 :!. . 2o7 e 3 . 87 :!. . 41 5e 
6 ( 1 00 )  28 ( 87 . 5 )  1 1  ( 91 . 6 )  4 ( 100 ) 
0 ( 0 ) 1 ( 3 . 1 )  1 ( 8 . 3 )  0 ( 0 
0 ( 0 ) 2 ( 6 . 2 ) 0 ( 0 ) 0 ( 0 
0 ( 0 ) 1 ( 3 . 1 )  0 ( 0 ) 0 ( 0 
0 ( 0 ) 0 ( 0 ) 0 ( 0 ) 0 ( 0 
c . d . e Means w i th unl ike supersc r ipts wi t�in row and type of b irth d i f fe r  (P< . O l ) . 
f I f  l amb was graf ted or orphaned because ewe had no milk. then l amb was c onsidered dead . I f  l amb was graf ted or orphaned becau se b orn as a 
tripl e t .  then lamb was considered al ive at 7 2  h .  
0\ � 
62  
triplets or quadruplets (P< . 01 ) . Cumulative pe rcentage of ewes lambing 
is shown in f igure 6 .  No difference (P> . 05 )  due to t reatment was 
found . 
Discuss ion 
Treatment with 1 0  or 15 mg PGF in highly p roli f ic Finn x 
Targhee ewes resulted in simil ar synchrony of est rus . Synchroniz ing 
with 1 0  mg PGF in Targhee.  Suffolk x Targhee and Finn x Targhee ewes 
synchroniz ed est rus better than 5 mg PGF between 8 and 3 2  h 
posttreatment .. These results are in agreement with those rep orted by 
Douglas and Ginther ( 1 973 ) . Hackett and Robertson ( 1 9 80 ) . Fukui and 
Roberts ( 1 981 )  and Silvia and Niswender ( 1 984) . · Fert ility •. p rolificacy 
and fecundity were not affected by treatment . Lamb b irth weights and 
lamb mortal ity were also not affected by treatment . Cumulative 
percentage of ewes lambing did not differ due to  dosage of PGF . 
The resul ts indicate 1 0  mg PGF was more effect ive in 
synchroniz ing est rus in Targhee . Suffolk x Targhee and Finn x Targhee 
ewes than 5 mg PGF in the s ingle inj ection regimen util iz ed in this 
s tudy .  In highly prolific Finn x Targhee ewes . 1 0  or 1 5  mg PGF were 
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2 4 6 8 1 0  1 2  1 4  1 6  1 8  20 22 24 26 28 30 32 
Days of Lambing 
1 47 1 49 1 5 1  1 53 1 66 1 67 1 59 1 6 1  1 63 1 66 1 67 1 69 1 7 1  1 73 1 76 1 77 1 79 
Days Past Start of Breeding 
51 53 65 57 59 6 1  63 65 67 69 7 1  73 75 77 79 81 83 
Gregorian Lambing Date 
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APPENDIX 
TABLE 1 .  LEAST-SQUARES ANALYSI S OF VARIANCE FOR PREBREt;DING 
EWE WEIGHT (EXPOSED EWES )  • ARTICLE 1 
Source of 
varia tiona df ssb F Prob . 
Year 1 5 91 . 23 3 9  1 0 . 56 . 0013 
Treatment ( Trt ) 2 5 0 . 7 330  . 45 . 6360 
Year x trt 2 2 48 . 1 997 2 . 22 . 1 1 0/ 
Breed 2 1 509 . 9229 13 . 49 . 0001 
Year x breed 2 5 05 . 7 75 0  4 . 5 2  . 01 1 7  
Trt x b reed 4 43 5 . 0167  1 . 94 . 1 033 
Year x trt x breed 4 1 27 . 9662  . 5 7  . 6 83 4  
Trial (year) -2 1 7 3 6 . 6 97 1  1 5 . 5 2  . 0001 
Trt x trial (year) 4 93 . 6 13 4  . 42 . 7 955 
Breed x trial (year) 4 289 . 63 2 1  1 . 2 9  . 27 25 
Trt x breed x trial (year) 8 5 5 4 . 9 82 9  1 . 2 4  . 2756  
Error 2 93 1 63 97 . 483 5  
a Year. treatment . b reed and trial are fixed effects . 
b Sums of squares are SAS GLM Type III . 
TABLE 2 .  LEAST-SQUARES ANALYSI S OF VARIANCE FOR PREBREEDING 




Treatment ( Trt ) 
Year x trt 
B reed 
Year x breed 
Trt x breed 
Year x t rt x breed 
Trial ( year) 
Trt x trial (year) 
Breed x trial (year) 
















57 0 . 1 494 
55 . 47 63 
1 66 . 0585 
1 22 8 . 9966 
560 . 0066 
27 7 . 21 89 
1 3 7 . 46 89 
1 550 . 7 084 
98  . • 86 96 
3 1 2 . 5 82 8  
425 . 8065 
1 3 945 . 6 1 7 5  
F 
9 . 81 
. 48 
1 . 43 
1 0 . 5 8  
4 . 82 
1 . 1 9  
. 5 9  
13 . 3 4  
. 43 
1 . 3 4  
. 92 
a Year. t reatment .  b reed and trial are fixed effects . 
b Sums of  squares are SAS GLM Type III . 
Prob . 
. 001 9 
. 6 21 0 
. 2 41 6  
. 0001 
. 0089 
. 3 1 46 
. 6691 
. OOU1 
• 7 903 
. 25 4U 
. 5 03 8 
65 
66 
TABLE 3 .  FREQUENCIES FOR DAYS TO CONCEPTION FROM DAY OF 
TREATMENT BY TREATMENT, ARTICLE 1 
Treatment Control PGF-1 0 PGF-15 
Days to  No . of No . of No . of 
conception ewes Percentage ewes Percentage ewes Percentage 
-4 5 4 . 5  3 2 . 7 2 1 .  8 · 
-3 4 3 . 6 3 2 . 7  9 8 . 1 
-2 1 . 9  3 2 . 7 2 1 . 8  
-1 5 4 . 5  4 3 . 7 0 0 
0 5 4 . 5  5 4 . 6  1 . 9  
1 4 3 . 6 6 5 . 5 1 0  9 . 0  
2 3 2 . 7  28 25 . 9  3 4  3 0 . 9  
3 3 2 . 7  6 5 . 5 7 6 . 3 
4 7 6 .3 3 2 . 7 5 4 . 5  
5 2 1 . 8 4 3 . 7 1 . 9  
6 7 6 . 3 9 8 . 3  2 1 . 8  
7 7 6 . 3 3 2 . 7 1 . 9  
8 4 3 . 6 2 1 . 8 1 . 9  
9 1 1  9 . 9  1 . 9  1 . 9  
1 0  1 2  1 0 . 8  1 . 9  0 0 
1 1  1 0  9 . 0  0 0 2 1 . 8  
1 2  2 1 . 8 0 0 1 . 9  
13  1 . 9  0 0 0 0 
1 4  0 0 0 0 0 0 
15  0 0 0 0 1 . 9  
1 6  1 . 9  0 0 0 0 
1 7  0 0 0 0 1 . 9  
1 8  0 0 4 3 . 7 1 . 9  
1 9  0 0 5 4 . 6  7 6 . 3 
20 0 0 2 1 . 8 4 3 . 6 
21  0 · o 0 0 3 2 . 7  
22 1 . 9  1 . 9  0 0 
23 1 . 9  2 1 . 8  1 . 9  
2 4  0 0 0 0 1 . 9  
25 0 0 1 . . 9  1 . 9  
26 0 0 1 . 9  0 0 
27 2 1 . 8 0 0 0 0 
28 0 0 0 0 0 0 
29  0 0 0 0 0 0 
3 0  1 . 9  0 0 0 0 
Exposed 1 1 1  1 08 1 1 0  
6 /  
TABLE 4 .  CHI- SQUARE . ANALYSIS FOR NUMBER OF EWES MAT!NG AND 
CONCEIVING FOLLOWING TREATMENT • ARTICLE 1 
x2 value . 1 df 
ComEarison Control vs PGF-15 PGF-1 0  vs PGF-15 
Mating days 1-4 
Treated 
0-8 h 
8-3 2 h 
3 2-56 h 
56-80 h 
80-204 h 
204 h-1 7  d 
0-8 h 
8-3 2 h 
3 2-56 h 
56-80 h 
80-204 h 
204 h-1 7 d 
** P< . 01 , x2 value 
TABLE 5 .  
No . of 
. 5 41 




1 . 82 9  
1 . 82 9  
Cycl e  1 
No . mating posttreatment 
3 . 1 6 4  . 000 2 . 22 4  
2 . 25 9  1 . 971  . 5 97 
5 9 . 429** 1 1 . 3 42** . 906 
7 . 901** 2 . 632 1 . 27 4  
1 1 . 677** 1 . 169  5 .  7 40 
52 . 804** 1 . 820 1 . 820  
No . conceiving posttreatment 
3 . 1 62 1 . 971  2 . 1 94 
1 .  897 . 000 . 3 75 
3 5 . 3 28** 5 . 003 .53 6  
2 . 254  2 . 957 . 1 33  
8 .  483 ** 1 . 240 5 . 25 9  
41 . 1 82** 3 . 1 62 . 1 1 6 
= 6 .  63 . 1 df . 
CHI-SQUARE ANALYSI S FOR LAMBING RESULTS 
BY TREATMENT. ARTICLE 1 
. x2 value . 1 dfa 
Cycle 2 
2 . 22� 
1 . 673 
. 5 97 
. 3 3 9  
. 849 
. 1 1 6  
1 . 940 
4 . 509 
. 025 
2 . 43 7  
• 87 8 
1 . 1 23 
Comparison Control vs PGF-15  PGF-1 0 vs PGF-1 5  
No . o f  ewes 
Lambing 
Treated 
Lambing of ewes t reated 
a x2 . o5 = 3 . 84 .  1 df . 
. 03 8  
. 5 41 
. 006 
. 002 
1 . 82 9  
. 250  
TABLE 6 .  CHI-SQUARE ANALYSIS FOR LAMB ING RESULT.S 
BY BREED . ARTICLE 1 
x 2 value . 1 dfa 
Targhee vs Targhee vs 
6 8  
Comparison 
Suffolk x Targhee Finn x Targhee 
No . of ewes 
Lambing 
Treated 
Lambing of ewes t reated 




2 . 57 7 
. 247 
1 . 1 83 
TABLE 7 .  LEAST-SQUARES ANALYSI S OF VARIANCE FOR LAMBING RATE 
PER EWE EXPOSED. ARTICLE 1 
Source of 
varia tiona df ssb F 
Year 1 .· 0443 . 07 
Treatment (Trt ) 2 . 2552  . 21 
Year x trt 2 . 3 028 . 25 
Breed 2 3 8 .  26 81 3 1 . 65 
Year x breed 2 . 5 85 0  . 48 
Treatment x breed 4 5 . 01 1 9  2 . 07 
Year x trt x breed 4 1 . 7366 • 7 2  
Trial (Year) 2 . 7 765 . 6 4  
Trt x trial (year) 4 4 .  7 800 1 . 98 
Breed x trial (year) 4 1 . 7 55 0  • 7 3  
Trt x breed x trial (year) 8 3 . 5 443 . 7 3 
Error 2 93 1 7 7 . 1 43 7  
a Year. treatment .  breed and trial are fixed effects . 
b Sums of squares are SAS GLM Type III .  
Prob . 
• 7 866 
. 8098  
• 7 7 86 
. 0001 
. 6 169  
. 0844 
. 5 801  
. 5 26 9 
. 0981 
. 57 5 0  
. 662!:> 
TABLE 8 .  LEAST-SQUARES ANALYSI S OF VARIANCE FOR LAMBING 
PER EWE LAMBING, ARTICLE 1 
Source of variations df ssb F 
Year 1 . 0222 . 06 
Treatment (Trt ) 2 . 53 3 2  • 7 8  
Year x trt 2 . 1 45 9  . 21 
Breed 2 3 0 . 6 427 44 . 6 8  
Year x breed 2 1 . 2980 1 . 89 
Trt x breed 4 7 . 0890 5 . 1 7  
Year x trt x breed 4 . 57 1 2  . 42 
Trial (year) 2 1 . 6987 2 . 48 
Trt x trial (year) 4 . 647 2  . 47 
Breed x trial (year) 4 1 . 027 8 . 7 5 
Trt x breed x trial (year) -8 1 .  85 88 . 6 8  
Error 260 89 . 1 542 
a Year, treatment , breed and trial are fixed effects . 
b Sums of squares are SAS GLM Type III . 
TABLE 9 .  LEAST-SQUARES ANALYSIS OF VARIANCE FOR LAMB ING 
PER TREATED EWE EXPOSED , ARTICLE 1 
Source of variation& df ssb F 
Year 1 . 47 7 7  . 7 5 
Treatment (Trt ) 2 . 2061 . 1 6  
Year x trt 2 • 7 247 . 57 
Breed 2 3 2 . 607 4  25 . 7 0  
Year x b reed 2 . 2 999 . 2 4 
Trt x breed 4 3 . 1 550  1 . 2 4 
Year x trt x b reed 4 1 . 8024 . 7 1  
Trial (year) 2 . 91 48 • 7 2  
Trt x trial (year) 4 3 . 4097 1 .3 4  
Breed x trial (year) 4 1 . 7 7 13 • 7 0  
Trt x breed x trial (year) 8 2 . 07 95 . 41 
Error 240 152 . 266 8 
a Year, treatment , breed and trial a:re fixed effects . 








. 1 5 27 
. 000!> 
• 7 967 
. 0860 
. 7 563 
. 55 92 
. 7 1 1 1  
RATE 
Prob . 




. 7 896 
. 2 93 2  
. 5 856  
. 4873 
. 25 44 
. 5 940 
. 91 44 
70 
TABLE 1 0 .  LEAST-SQUARES ANALYSIS OF VARIANCE FOR LAMBING RATE 
PER TREATED EWE LAMBING. ARTICLE 1 
Source of variations 
Year 
Treatment (Trt ) 
Year x trt 
Breed 
Year x breed 
Trt x breed 
Year x trt x b reed 
Trial (year) 
Trt x trial (y�ar) 
Breed x trial (year)  
















. 5 82 9  
. 6086 
. 5 1 22 
2 9 . 27 47 
. 6 446 
4 .  83 47 
1 . 27 1 7  
1 . 27 97 
. 07 6 4. 
2 . 47 5 0  
1 . 1 1 17  
67 . 3 733 
F 
1 .  82 
. 95 
. 80 
45 . 6 2  
1 . 00 
3 . 7 7  
. 99 
1 . 99 
. 06 
1 .  93 
. 43 
Prob . 
. 1 7 91 
. 3 890 
. 451 4 
. 0001 
. 3 6 / 9  
. 00!>6 
. 41 3 4  
. 13 87 
. 993 4 
. 1 06 9  
. 9003 
a Year. treatment . breed and trial are fixed ef fects . 
b Sums of squares are SAS GLM Type III . 
TABLE 1 1 . CHI-SQUARE ANALYSI S OF VARIANCE FOR LAMB ING RESULTS 
BY TREA'IMENT WITHIN BREED . ARTICLE 1 
x 2 value . 1 dfa 
Breed Suffolk x Finn x 
Targhee Targhee Targhee 
Control PGF-1 0 Control PGF-1 0 Control PGF-1 0 
vs vs vs vs vs vs 
PGF-1 5 PGF-15 PGF-1 5 PGF-1 5 PGF-15  PGF-1 5  
Comparis on 
No . of ewes 
Lambing . 020 1 . 003 . 008 1 . 7 99 . 03 8  . 03 8  
Treated 1 . 1 03 . 1 43 . 1 63 5 . 3 92 . 2 91 . 2 91 . 
Lamb ing of ewes treated . 001 . 1 5 9  . 002 2 . 41 7  . 1 92 . 1 92 
a x 2 . o5 = 3 .  84.  1 df . 
TABLE 1 2 .  LEAST- SQUARES ANALYSI S OF VARIANCE FOR LAMB 
B IRTH WEIGHT, ARTICLE 1 
Source of  variations 
Year 
Treatment ( Trt ) 
Year x trt 
Breed 
Year x breed 
Trt x breed 
Year x t rt x breed 
Trial (year) 
Trt x trial (year) 
Breed x t rial (year) 
















4 . 1 673  
1 . 5 1 1 8  
. 6 21 4 
1 5 1 . 7 90 2  
. 46 47 
2 . 3 5 49 
6 . 51 6 1  
4 . 6633 
4 . 2503 
9 . 2849 
1 2 . 7 498  
333 . 42 96 
F 
5 . 21 
. 95 
. 3 9  
94 . 92 
. 29 
• 7 4 
2 . 04 
2 . 92 
1 . 3 3  
2 . 90 
1 . 99 
a Year. treatment , breed and trial are fixed effects . 
b Sums of squares are SAS GLM Type III . 
Prob . 
. 0229 
. 3 894 
. 67 82 
. 0001 
. 7 480 




. 021 / 
. 0 45 9  
TABLE 13 . LEAST-SQUARES ANALYSI S OF VARIANCE FOR LAMB BIRTH WEIGHT 
BY TYPE OF BIRTH, ARTICLE 1 
Source of 
variation · 
Type of birth 
Error 
df ssa 
2 228 . 67 43 
450 337 . 1 013  
a Sums of  squares are SAS GLM Type III . 
F Prob . 
1 5 2 . 63 . 0001 
7 1  
7 2  
TABLE 1 4 .  CHI- SQUARE ANALYSIS FOR LAMB MORTALITY B Y  TREATMENT, 
BREED AND TYPE OF BIRTH , ARTICLE 1 
x 2 valuel 1 dfa 
Targhee Suffolk x 
vs Targhee 
Control PGF-1 0 Suffolk vs Finn Single Twin 
vs vs X X vs vs 
Comparis on PGF-1 5 PGF-1 5 Targhee Targhee twin triplet 
Lambs surviving . 062  . 96 9  1 . 1 41 5 . 43 8  4 . 87 7  6 . 401 
Lambs dying prior to 
or at b irth . 020 1 . 135 . 042 . 01 4  . 023 1 . 036 
Lambs dying 0-24 h 2 . 41 5  1 . 1 35 . 402 4 . 1 07 2 . 9 83 . 3 6 8  
Lambs dying 24�48 h . 3 5 9  . 082 . 402 4 . 1 07 1 . 3 04 6 . 3 09 
Lambs dying 48-7 2 h . 522 . 41 7  3 . 229 . 082 . 642 4 . 7 1 0  
a x2 . o5 = 3 . 84 ,  1 df . 
7 3  
TABLE 1 5 . CUMULATIVE NUMBER OF EWES LAMBING BY DAY BY TREATMENT 
(DAY 1-4 INCLUDED) • ARTICLE 1 
Days pas t  Days past Control PGF-1 0 PGF-1 5  
start of s tart of Cumu- Per- Cumu- Per- Cumu- Per-
breeding lamb ing lative centage lative centage lative cent age 
1 43 1 0 0 0 0 1 . 9  
1 44 2 1 . 9  0 0 1 . 9  
1 45 3 1 . 9  1 . 9  3 2 . 7 
1 46 4 5 4 . 5  1 . 9  3 2 . 7  
1 47 5 7 6 . 3 1 . 9  4 3 . 6 
1 48 6 1 4  1 2 . 6  6 5 . 5 13  1 1 . 8  
1 49 7 1 4  1 2 . 6  9 8 . 3 1 6  1 4 . 5  
1 5 0  · a 1 6  1 4 . 4 1 4  1 2 . 9  1 8  1 6 . 3 
151  9 2 1  1 8 . 9 1 8  1 6 . 6  23 20 . 9  
1 5 2  1 0  2 4  21 . 6  27 25 . 0  3 4  3 0 . 9  
1 53 · 1 1  2 9  26 . 1  37  3 4 . 2  44 40 . 0  
1 5 4  1 2  33  29 . 7  48 44 . 4  5 1  . 46 . 3  
155 13  3 7  33 . 3  5 7  52 . 7  5 9  53 . 6  
1 5 6  1 4  4 1  36 . 9  66 61 . 1  6 9  6 2 . 7  
157  1 5  48 43 . 2  73  67 . 5  7 1  6 4 . 5  
1 5 8  1 6  5 0  45 . 0  7 7  7 1 . 2  73  66 . 3  
1 5 9  1 7  53 47 . 7  7 8  7 2 . 2  7 4 67 . 2  
1 60 1 8  63 56 . 7  80 7 4 . 0 7 5  6 8 . 1 
1 6 1  1 9  7 0  63 . 0  80 7 4 . 0  7 5  6 8 . 1  
1 62 20 7 6  6 8 . 4 80 7 4 . 0 7 7  7 0 . 0  
1 63 21 85 7 6 . 5  82 7 5 . 9  7 7  7 0 . 0  
1 64 22 87 7 8 . 3  82 75 . 9  7 9  7 1 . 8  
1 65 23 91 81 . 9  82 75 . 9  7 9  7 1 . 8  
1 66 24  92 82 . 8  82 7 5 . 9  7 9  7 1 . 8  
1 67 25 94 84 . 6  84 7 7 . 7  80 7 2 . 7  
1 6 8  26 94 84 . 6  85 7 8 . 7  81 73 . 6  
1 6 9  27 94 84 . 6  87 80 . 5  84 7 6 . 3 
1 7 0  28  94 84 . 6  89 82 . 4  86 7 8. 1  
1 7 1  2 9  9 4  84 . 6  90 83 . 3  90 81 . 8  
1 7 2  3 0  94 84 . 6  92 85 . 1  92 83 . 6  
1 7 3  3 1  95 85 . 5  95 87 . 9  94  85 . 4  
1 7 4  3 2  95 85 . 5  95 87 . 9  95 86 . 3  
1 7 5  3 3  95 . 85 . 5  96 88 . 8  96 87 . 2  
1 7 6  3 4  96 86 . 4  97 89 . 8 97 88 . 1  
1 7 7  3 5  97 87 . 3  9 8  90 . 7  99 90 . 0  
17 8 3 6  99 89 . 1  9 8  90 . 7  9 9  90 . 0  
Exposed 1 1 1  108  1 1 0 
TABLE 1 6 .  CUMULATIVE NUMBER OF EWES LAMBING BY TREATMENT, 
ARTICLE 1 
Cumulative 
lambing No . of ewes l amb ing 
period. d Control PGF- 1 0  PGF-1 5  
1 -5 7 ( 6 .3 )  a 1 ( . 9 ) b 4 (3  . 6 )  
1 -1 0  2 4  ( 21 . 6 )  27 ( 25 . 0 )  3 4  (3 0 . 9 ) 
1-15 48 ( 43 . 2 )  c 73  ( 67 . 5 )  7 1  ( 6 4 .  5 )  
1-20 7 6  ( 6 8 .  4) 80 ( 7  4 .  0 )  7 7  ( 7 0 . 0 )  
1-25 94 ( 84 . 6 ) C 84 ( 7 7 . 7 )  80 ( 7 2 . 7 )  
1-3 0  94 ( 84 . 6 )  92 ( 85 . 1 )  92 ( 83 . 6 )  
1-3 6  99 ( 89 . 1 )  98 ( 90 . 7 ) 99 ( 90 . 0 )  
Exposed 1 1 1  1 08 1 1 0  
a Values i� parentheses are percentages ; (no. o f  ewes lamb ing/no. 
of ewes exposed) x 1 00 .  
b Values for PGF-1 0 were not difterent from PGF-1 5 ( P > . 05 ) . · 
c Value for PGF-1 5 was different from control within row ( P< . 05 ) . 
TABLE 1 7 . CHI-SQUARE ANALYSI S FOR CUMULATIVE 
NUMBER OF EWES LAMBING BY 
TREATMENT • ARTICLE 1 
x2 value . 1 df 
Control vs PGF-1 0 vs 
Comparison PGF-15  PGF-1 5  
1 -5 
1 -1 0  
1-1 5  
1 -20 
1 -25 
1 -3 0  
1-3 6  
. 833  
2 . 465 
1 0 . 081 ** 
. 060 
4 . 7 16* 
. 044 
. 03 8  
* P< . 05 .  x2 value = 3 . 84.  1 df . 
** P< . 01 .  x2 value = 6 . 63 . 1 df . 
1 . 7 84 
. 947 
. 226 
. 45 0  
1 . 847 
. 099  
. 03 4  
7 4  
75 
TABLE 1 8 .  CUMULATIVE NUMBER OF EWES LAMBING B Y  TREATMENT • 
TREATED EWES ONLY. ARTICLE 1 
Cumulative 
lambing No . of ewes lambing 
period. d Control PGF-1 0b PGF-1 5 
1-5 1 ( 1 . 0 )  0 ( 0 ) 0 ( 0 ) 
1-1 0 7 ( 7 . 5 )  1 4  ( 1 6 . 0 ) 20 ( 20 . 8 ) 
1-15 3 1  (33  . 3 ) c 56 ( 6 4 . 3 ) 57  ( 5 9 . 3 ) 
1-20 57 ( 61 . 2 (C 63 ( 7 2 . 4) 63 ( 65 . 6 )  
1 -25 7 5  ( 80 . 6 )  65 ( 7 4 . 7 )  66 ( 6 8 . 7 )  
1-3 0  7 5  ( 80 . 6 )  73  ( 83 .  9 )  7 8  ( 81 . 2 )  
1 -3 6  80 ( 86 . 0 )  7 8  ( 89 . 6 )  85 ( 88 . 5 )  
Exposed 93 87 96 
a Values in parentheses are percentages ; (no .  of ewes l ambing/no. of 
ewes exposed )  · x 1 00 .  
b Values for PGF-1 0 were not different from PGF-1 5  ( P > . 05 ) . · 
c Value for PGF-1 5 was difterent from control within r9w ( P< . 05 ) . 
TABLE 1 9 .  CHI-SQUARE ANALYSI S FOR CUMULATIVE 
NUMBER LAMBING BY TREATME� • TREATED 
Comparison 
1-5 




1 -3 0  
1 -3 6  
EWES ONLY. ARTICLE 1 
X 2 value . 1 df 
Control vs PGF-1 0 vs 
PGF-15  PGF-1 5  
1 . 046 
6 . 83 1* 
1 2 . 883 ** 
. 3 81 
3 . 5 23 
. 01 1  
. 27 2  
. 000 
. 67 8  
. 480 
. 3 21 
. 7 99 
. 22 4  
. 057 
* P< . 05 .  x 2 value = 3 . 84.  1 df . 
** P< . Ol . x 2 value = 6 . 63 . 1 · df . 
TABLE 20 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR PREBRE!IDING WEIGHT 
(EXPOSED EWES) . ARTICLE 2 .  EXP . 1 
Source of 
varia tiona df ssb 
. Treatment 1 3 0 . 9727  
Age 2 845 . 0097 
Treatment x age 2 4 . 5 7 42 
Error 3 8  1 6 96 . 1 944 
a Treatmnt and age are fixed effects . 
b Sums of squares are SAS GLM Type III . 
F Prob • 
. 6 9  . 41 0 1  
9 . 47 . 0005 
. 05 . 9501  
TABLE 2 1 . LEAST-SQUARES ANALYSI S OF VARIANCE FOR PREBREEDING WEIGHT 
( TREATED EWES)  • ARTICLE 2 • EXP . 1 
Source of 
7 6  
varia tiona df ssb F Prob . 
Treatment 1 3 4 . 6 852 . 
Age 2 556 . 6 177  
Treatment x age 2 64. 551 6 
Error 20 96 4. 691 5  
a Treatment and age are fixed effect s .  
b Sums of squares are SAS GLM Type III . 
• 7 2  
5 . 7 7  
. 67 
. 4065 
. 01 0� 
. 5 23 2 
7 7  
TABLE 22 . FREQUENCIES FOR DAYS TO CONCEPTION FROM DAY OF 
TREATMENT BY TREATMENT, ARTICLE 2 • EXP . 1 
Treatment PGF-1 0 PGF-1 5  
days t o  No . o f  No . o f  
conception ewes Percentage ewes Percentage 
-4 0 0 0 0 
-3 1 4 . 1 1 4 . 7  
-2 3 1 2 . 5  2 9 . 5  
-1 2 8 . 3  2 9 . 5  
0 0 0 0 · o 
1 2 8 . 3  0 0 
2 7 29 . 1  6 28 . 5  
3 1 4 . 1  3 1 4 . 2  
4 0 0 2 9 . 5  
5 0 - 0 0 0 
6 1 4 . 1  0 0 
7 1 4 . 1  0 0 
8 1 4 . 1  0 0 
9 0 0 0 0 
1 0  0 0 1 4 . 7  
1 1  0 0 0 0 
1 2  0 0 1 4 . 7  
13  0 0 0 0 
1 4  0 0 0 0 
15  1 4 . 1  0 0 
1 6  0 0 2 9 . 5  
17  1 4 . 1  0 0 
1 8  1 4 . 1  0 0 
1 9  1 4 . 1  0 0 
20 0 0 0 0 
2 1  0 0 0 0 
22 0 0 0 0 
23 0 0 0 0 
24  0 0 0 0 
25 0 0 0 0 
26 0 0 0 0 
27 0 0 0 0 
28  0 0 0 0 
29  0 0 1 4 . 7  
3 0  0 0 0 0 
Exposed 2 4  2 1  
No . 
TABLE 23 . CHI-SQUARE ANALYSI S FOR NUMBER OF EWES 
MATING AND CONCEIVING FOLLOWING TREATMENT. 
ARTICLE 2 .  EXP . 1 
Comparison 
X 2 value . 1 dfa 
PGF-1 0 vs PGF-1 5  
No . o f  ewes 




. 95 2  
No .  mating posttreatment 
0-8 h . 000 
. 8-3 2 h 1 . 090 
3 2-56 h . 3 5 2  
56-80 h 2 . 3 07 
. 80-204 h . 07 8  
204 h-1 7 d . 000 
No . conceiving posttreatment 
0-8 h . 000 
8-3 2 h 2 . 13 2  
3 2-56 h . 3 05 
56-80 h 2 . 3 07 
80-204 h . 07 8  
2 40 h-1 7  d . 000 
a X 2 . OS = 3 .  84 . 1 df . 
Cycl e  
. 07 8  
. 07 7  
. 7 1 1  
. oou 
. 07 7  
. oou 
1 . 490 






TABLE 2 4 .  CHI-SQUARE ANALYSI S FOR LAMB ING RESULTS B Y  TREATMENT. 
AGE AND TREATMENT BY AGE . ARTICLE 2 .  EXP . 1 
x 2 value . 1 df 
Age 
Treatment 1 2 3 
PGF-1 0 . Ase PGF-1 0  PGF-1 0  PGF-1 0 
vs 1 vs 2 vs vs vs vs 
· Comparison PGF-1 5 2 3 PGF-1 5 PGF-1 5 PGF-15 
of ewes 
Lamb ing . 896 . 3 72 . 000 1 . 0 47 . 000 . 000 
Treated • 95 2 . 1 50  . 03 9  . 733 . 1 47 . 000 
Lamb ing of ewes 
treated • 47 1 . 3 70 . 03 9  . 1 81 . 1 47 . OOQ 
a x2 . o5 = 3 . 84 . 1 df . 
7 8  
TABLE 25 . LEAST-SQUARES ANALYSI S OF VARIANCE FOR LAMBING RATE 
PER EWE EXPOSED. ARTICLE 2 .  EXP . 1 
Source o f  
variations df s sb 
Treatment 1 . 0406 
Age 2 6 .  4773 
Treatment x age 2 . 0623 
Error 3 9  23 . 1 63 6  
a Treatment and age are fixed effects .  
b Sums o f  squares are SAS GLM Type III . 
F Prob . 
. 07 . 7 94Y 
5 . 45 . 0082 
. 05 . 9489 
TABLE 26 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR LAMBING RATE 
· PER TREATED EWE EXPOSED. ARTICLE 2 .  EXP . 1 
Source of  
varia tiona df s sb 
Treatment 1 • 0004 
Age 2 5 . 97 6 8  
Treatment x age 2 . 1 845 
Error 20 13 . 57 3 8  
a Treatment and are are fixed effects .  
b Sums o f  squares are SAS GLM Type I I I .  
F 
. 00 
4 . 62 
. 1 4  
Pro b • 
. 97 97 
. 021 / 
• 867 8  
TABLE 27 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR LAMBING RATE 
PER EWE LAMBING. ARTICLE 2 .  EXP . 1 
Source of 
7 9  
varia tiona df s sb F Prob . 
Treatment 1 . 1 07 9  
Age 2 5 . 3 1 41 
Treatment x age 2 . 05 98 
Error 3 8  21 . 3  81 8 
a Treatment and age are fixed effects . 
b Sums of squares are SAS GLM Type III . 
. 1 9  
4 .  7 2  
. 05 
. 663 8 
. 1 047 
. 9483 
TABLE 2 8 .  LEAST-SQUARES ANALYSIS OF VARIANCE FOR LAMBING RATE 
PER TREATED EWE LAMBING. ARTICLE 2 .  EXP . 1 
Source of 
varia tiona df ssh 
Treatment 1 . 0290 
Age 2 4 . 8017  
Treatment x age 2 . 1 3 96 
Error 20 1 2 . 0500 
a Treatment and age are fixed effects . 
b Sums of sq�ares are SAS GLM Type III . 
F 
. 05 
3 . 98 
. 1 2 
TABLE 2 9 . LEAST-SQUARES ANALYSI S OF VARIANCE FOR 
LAMB BIRTH WEIGHT • ARTICLE 2 • EXP .  1 
Source of 
varia tiona df ssb 
Treatment 1 . 0501 
Age 2 2 . 7 248 
Treatment x age 2 . 4025 
Error 3 8  1 7 . 3 023 
a Treatment and age are fixed effects . 
b Sums of squares are SAS GLM Type III .  
F 
. 1 1 
2 . 99 
. 44 
Pro b .  
. 82 85 
. 03 49 
. 891 2 
Prob . 
• 7 41 8  
. 0621 
. 6 460 
TABLE 3 0 .  LEAST- SQUARES ANALYSI S OF VARIANCE FOR LAMB BIRTH 
WEIGHT BY TYPE OF BIRTH . ARTICLE 2 .  EXP .  1 
Source of 
variation df ssa F Prob . 
Type of birth 3 5 . 4880 4 . 7 2  . 0065 
Error 40 15 . 4921 
a Sums of  squares are SAS GLM Type III .  
80 
TABLE 3 1 . CHI-SQUARE ANALYSI S FOR LAMB MORTALITY BY TREATMENT. 
AGE AND TYPE OF B IRTH . ARTICLE 2 • EXP . 1 
x 2 value! 1 dfa 
Treatment TyEe of birth 
81 
PGF-1 0 Single Twin Triplet 
Comparison vs Age vs vs vs 
PGF-1 5 1 vs 2 2 vs 3 twin t riplet guad 
Lambs surviving 1 . 65 8 . 000 1 . 2 86 . 000 2 . 2 93 . 3 63 
Lambs dying prior to  
or at  birth . ooo . 000 . ooo . 000 . 000 . 000 
Lambs dying 0-24 h . 000 . 000 . ooo . ooo . 000 . oou 
Lambs dying 2 4-48 h . 000 . ooo . 000 . 000 . 000 . 000 
Lambs dy ing 48-72 h 1 . 658  . 000 1 . 286 . 000 2 . 2 93 . 3 63 
a x 2 . 05 = 3 � 84 . 1 df . 
82 
TABLE 3 2 .  CUMULATIVE NUMBER OF EWES LAMBING BY DAY BY TREATMENT 
(DAY 1-4 INCLUDED) • ARTICLE 2 .  EXP . 1 
Days past Days pas t Gregorian PGF-1 0  PGF-1 5  
start of start of lamb ing Cumulative Cumulative 
breeding lambing date No . Percentage No . Percentage 
1 47 1 62  1 4 . 1  0 0 
1 48 2 1 4 . 1  0 0 
1 49 3 64 1 4 . 1  0 0 
150  4 3 1 2 . 5  2 9 . 5  
1 5 1  5 66 3 1 2 . 5  3 1 4 . 5  
1 5 2  6 3 1 2 . 5 6 28 . 5  
153 7 6 8  5 20 . 8  7 33 . 3  
1 5 4  8 7 2 9 . 1  1 1  5 2 . 3 
155  9 70 11  45 . 8  1 2  57 . 1  
1 56 1 0  13 5 4 . 1  1 5  71 . 4  
1 5 7  . 1 1  7 2  13 5 4 . 1  1 6  7 6 . 1  
1 5 8  1 2  17  7 0 . 8  1 6  ·7 6 . 1  
1 5 9  1 3  7 4  1 7  7 0 . 8  1 6  7 6 . 1  
1 60 1 4  1 8  75 . 0  1 6  7 6 . 1  
1 61 1 5  7 6  1 8  75 . 0  1 6  7 6 . 1  
1 62 1 6  1 9  7 9 . 1  1 6  7 6 . 1 
1 63 17  78 1 9  7 9 . 1  1 7  80 . 9  
1 6 4  1 8  1 9  7_9 . 1  1 7  80 . 9  
1 65 1 9  80 1 9  7 9 . 1 1 7  80 . 9  
1 66 20 20 83 . 3  1 8  85 . 7  
1 67 21  82 20 83 . 3  20 95 . 2  
1 6 8  2 2  21 87 . 5  20 95 . 2  
1 6 9  23 84 21 87 . 5  20 95 . 2  
1 7 0  24  22 91 . 6  20 95 . 2  
1 7 1  25 86 22 91 . 6  20 95 . 2  
1 7 2  26 23 95 . 8  20  95 . 2  
173  27  88 23 95 . 8  20 95 . 2  
1 7 4  2 8  23 95 . 8  20 95 . 2  
1 7 5  2 9  90 23 95 . 8  20 95 . 2  
1 7 6  3 0  23 95 . 8  20 95 . 2  
1 7 7  3 1  92 23 95 . 8  20 95 . 2  
1 7 8  3 2  23 95 . 8  20  95 . 2  
1 7 9  3 3  9 4  23 95 .· 8 20  95 . 2  
1 80 3 4  23 95 . 8  20 95 . 2  
1 81 3 5  96 23 95 . 8  20  95 . 2  
1 82 3 6  23 . 95 . 8  21 
1 00 . 0 
Exposed 24 21 
TABLE 33 . CUMULATIVE NUMBER OF EWES LAMBING BY TREATMENT • 
ARTICLE 2 • EXP . 1 
Cumulative 
lambing Elq�osed ewes Treated exEosed ewes 
period, d PGF-1 0 PGF-15  PGF-1 0 PGF-1 5  
1 -5 3 ( 1 2 . 5 ) a 3 ( 1 4 . 5 )  0 ( 0 ) 2 ( 1 8 . 2 )  
1-1 0 13  ( 5 4 . 1 )  1 5  ( 7 1 . 4) 6b (3 7 .  5 )  gc ( 81 . 8) 
1-15  1 8  ( 7 5  . 0 )  1 6  ( 7 6 . 1 )  1 0  ( 62 . 5 )  1 0  ( 90 . 9 ) 
1 -20 20 ( 83 . 3 )  1 8  ( 85 . 7 )  1 2  ( 7 2 . 0 )  1 1  ( 1 00 . 0 )  
1 -25 22 ( 91 . 6 )  20 ( 95 . 2 )  1 4  ( 87 . 5 )  1 1  ( 1 00 . 0 ) 
1-3 0  23 ( 95 .  8 )  20  ( 95 . 2 )  15  ( 93 .  8 )  1 1  ( 1 00 . 0 )  
1-3 6  23 · ( 95 .  8)  21  ( 1 00 . 0 )  1 5  ( 93 .  8 )  1 1  ( 1 00 . 0 )  
Exposed 2 4  2 1  1 6  1 1  
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a Values in parentheses are percentages ; (no.  of ewes lamb ing/no. of 
ewes exposed) x 1 00 . 
b , c  Values with unlike superscripts within row and t reated exposed 
ewes differ  ( P< . 05 ) . 
TABLE 3 4 .  CHI- SQUARE ANALYSI S FOR .CUMULAT!VE 
NUMBER OF EWES LAMBING BY TREATMENT • 
ARTICLE 2 ,  EXP . 1 I 







1 -3 0 
1-36  
Exposed ewes 
PGF-10  vs 
PGF-15 
. 030  




. 010  
• 960 
*P< . 05 , x2 value = 3 . 84,  1 d£ . 
Treated 
exposed ewes 
PGF-1 0 vs 
PGF-15  
3 . 1 7 2  
5 . 1 89* 
2 . 7 3 4  
3 . 22 9  
1 . 47 0  
• 7 21 
• 7 21 
TABLE 35 . LEAST-SQUARES ANALYSI S OF VARIANCE FOR PREBREEDING 
WEIGHT (EXPOSED EWES ) , ARTICLE 2 ,  EXP . 2 
Source of 
varia tiona df s sb 
Treatment 1 68 . 1 61 9  
Breed 2 3 61 . 6526 
Treatment x b reed 2 2 98 . 45 44 
Error 47 355 2 . 3 208 
a Treatment and b reed are fixed effects .  
b Sums of squares are SAS GLM Type III . 
F 
• 90 
2 . 3 9  
1 .  97 
Prob . 
. 3 47 1  
. 1 045 
. 1 502 
TABLE 3 6  • . LEAST-SQUARES ANALYSI S OF VARIANCE FOR PREBREEDING 
WEIGHT ( TREATED EWES) , ARTICLE 2 ,  EXP .  2 
Source of 
varia tiona df ssb F Prob . 
Treatment 1 1 13 . 85 1 5  1 . 6 9  . 2055 
Breed 2 492 . 43 6 7. 3 . 65  . 0 405  
Treatment x breed 1 0  443 . 603 6 6 . 5 8  . 01 6 /  
Error 25 1 6 84 . 21 1 4  
a Treatment and breed are fixed effect s .  
b Sums of squares are SAS GLM Type III . 
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TABLE 3 7 . FREQUENCIE S FOR DAYS TO CONCEPTION FROM DAY OF 
TREATMENT BY TREATMENT, ARTICLE 2 ,  EX P .  2 
Treatment PGF-5 PGF-1 0  
Days to No . of No . of 
conception ewes Percentage ewes Percentage 
-4 0 0 0 0 
-3 1 3 . 8  3 1 1 . 1  
-2 4 15 . 3  1 3 . 7 
-1 1 3 . 8  3 1 1 . 1  
0 1 3 . 8 6 22 . 2  
1 0 0 3 1 1 . 1  
2 5 1 9 . 2 3 1 1 . 1  
. 3 3 1 1 . 5  1 3 . 7 
4 0 0 1 3 . 7 
5 0 0 0 0 
6 2 7 . 6 0 0 
7 2 7 . 6 1 - 3 . 7 
8 0 0 0 0 
9 2 7 . 6 0 0 
1 0  0 0 1 3 . 7 
1 1  2 7 . 6  0 0 
1 2  0 0 0 0 
13  0 0 0 0 
1 4  0 0 0 0 
15  0 0 0 0 
1 6  0 0 1 3 . 7 
1 7  0 0 0 0 
1 8  0 0 0 0 
1 9  1 3 . 8 0 0 
20 0 0 0 0 
21 0 0 0 0 
22 0 0 0 0 
23 0 0 0 0 
24  0 0 0 0 
25 0 0 0 0 
26 0 0 1 3 . 7 
27 0 0 0 0 
28 0 0 0 0 
29  0 0 0 0 
3 0  0 0 0 0 
Exposed 26 27 
TABLE 3 8 .  CHI-SQUARE ANALYSI S FOR NUMBER OF EWES 
MATING AND CONCEIVING FOLLOWING TREATMENT. 
ARTICLE 2 .  EXP . 2 
Comparis on 
Mating days 1-4 
Treated 
No . 
No . · mating 
0-8 h 
8-3 2 h 
3 2-56 h 
56-80 h 
80-204 h 
204 h-1 7  d 
x2 · value . 
PGF-5 vs 
of ewes 
3 . 3 1 8  
3 .3 1 8  
Cycle 1 
posttreatment 
1 . 551 
6 .  923 ** 
. 6 25 
. 000 
. 1 3 8  
2 . 222 
No . conceiving posttreatment 
0-8 h 1 . 551 
8-3 2 h 6 .  923 ** 
3 2-56 h . 028 
56-80 h . 43 2  
80-204 h . 1 3 8  
204 h-1 7  d 2 . 222 
**P< . 01 . x2 value = 6 . 63 ' 1 df . 
1 df 
PGF-1 0  
Cycl e  2 
. ooo 
. 000 
. 6 89 
1 . 5 5 1  
. 000  
. 6 89 
. 000 
. 000 
. 6 89 




TABLE 3 9 .  CHI-SQUARE ANALYSIS FOR LAMB ING RESULTS 
BY TREATMENT AND BREED . ARTICLE 2 .  EXP . 2 
Comparison 
No .  of ewes 
Lambing 
Treated 
Lamb ing of ewes 
treated 





3 . 3 1 8  
2 . 2 93 




. 7 2 4  
2 . 03 6  







1 . 5 86 
. 7 45 
. 1 52  
TABLE 40 . LEAST-SQUARES ANALYSI S OF  VARIANCE FOR LAMB ING RATE 
PER EWE EXPOSED . ARTICLE 2 .  EXP . 2 













17 . 0735  
. 5400 
3 0 . 0994 
a Treatment and b reed are fixed - effect s .  
b Sums of squares are SAS GLM Type III . 
F 
. 08 
13 . 3 3  
. 42 
Prob . 
• 7 81 7  
. 0001 
. 65 84 
TABLE 41 . LEAST-SQUARES ANALYSI S OF VARIANCE FOR LAMBING RATE 
PER TREATED EWE EXPO SED • ARTICLE 2 • EXP . 2 
Source of 
varia tiona df s sb F P·rob . 
Treatment 1 . 1 666 . 24 . 63 6  
Breed 2 7 . 01 2 1  4 . 98 . 01 5 1  
Treatment x breed 1 . 5104 . 7 3  . 4024 
Error 25 1 7 . 5 833  
a Treatment and breed are fixed effects .  
b Sums of squares are SAS GLM Type III . 
TABLE 42 . · LEAST-SQUARES ANALYSI S OF VARIANCE FOR LAMBING RATE · 
PER EWE LAMB ING. ARTICLE 2 .  EXP . 2 
Source of 
varia tiona df s sb 
Treatment 1 . 01 26 
B reed 2 1 2 . 0630 
Treatment x breed 2 . 0282 
Error 43 1 9 . 1 000 
a Treatment and breed are f ixed effects .  
b Sums of squares are SAS GLM Type III .  
F 
. 03 
1 3 . 5 8 
. 03 
Pro b .  
. 8669  
. 0001 
. 96 88 
TABLE 43 . LEAST-SQUARES ANALYSI S OF VARIANCE FOR LAMB ING RATE 














3 .  9452  
. 001 1 
1 0 . 0059 
a Treatment and breed are f ixed effects . 
b Sums of squares are SAS GLM Type III . 
F 
. 1 3 
4 . 3 4  
. oo 
Prob . 
• 7 1 87 
. 025 8 
. 96 1 1 
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TABLE 44 . LEAST-SQUARES ANALYSIS OF VARIANCE FOR LAMB 
B IRTH WEIGHT. ARTICLE 2 .  EXP .  2 
Source of 
varia tiona df ssb F 
Treatment 1 . 5287 . 60 
Breed 2 1 4 . 4425 8 . 2 1 
Error 49 43 . 07 95 
a Treatment and b reed are fixed effects . 
b Sums of squares are SAS GLM Type I I I .  
Prob . 
. 441 8 
. 0008 
TABLE 45 . LEAST-SQUARES ANALYSI S OF VARIANCE FOR LAMB BIRTH 
WEIGHT BY TYPE OF BIRTH . ARTICLE 2 .  EXP .  2 
Source of 
variation 






3 7 .3 060 
25 .3 877  
a Sums of  squares are SAS GLM Type III . 
F Prob . 
2 4 . 00 . 0001 
TABLE 46 . CHI- SQUARE ANALYSI S FOR LAMB MORTALITY BY TREATME NT .  
BREED AND TYPE OF B IRTH . ARTICLE 2 .  EXP .  2 
x2 value . 1 dfa 
Breed 
Treat- Targhee Suffolk x 
89 
ment vs Targhee _____ Ty�P�e�o�f�b�1�· r�t�h�---
Comparison 
Lambs surviving 
Lambs dying prior t o  
or at birth 
Lambs dying 0-2 4  h 
Lambs dying 24-48 h 
Lambs dying 48-7 2 h 
a x2 . o5 = 3 . 84 . 1 
PGF-5 Suffolk 
VS X 
PGF-1 0 .Targhee 
. 001 . 008 
. 092 . 1 24 
. 092 . 1 24 
. 6 69 . 6 44 
. 000 . 000 
df . 
vs Single TWin Triplet 
Finn x 
Targhee 
1 . 490 
• 7 1 1  






. 1 85 . 
. 3 92 






. 1 50  . 26 7  
. 556 . 267  
• 7 84 . oou 
. 3 87 . 000 
. 000 . 000 
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TABLE 47 . CUMULATIVE NUMBER OF EWES LAMBING BY DAY BY 
TREATMENT (DAY 1-4 INCLUDED) • ARTICLE 2 .  EXP . 2 
Days past Days pas t Gregorian PGF-5 PGF-1 0 
start of s tart of l amb ing Cumulative Cumulative 
b reeding lambing date No . Percentage No . Percentage 
1 48 1 52  1 3 . 8 0 0 
1 49 2 2 7 . 6  2 7 . 4 
150  3 5 4  4 1 5 . 3  4 1 4 . 8 
1 51 4 6 23 . o  7 25 . 9  
1 5 2  5 56  7 26 . 9  1 0  3 7 . 0  
1 53 6 7 26 . 9  1 3  48 . 1  
1 5 4  . 7 5 8  9 3 4 . 6  1 5  55 . 5  
155  8 1 1 · 42 . 3  1 7  62 . 9  
156  9 60 -1 2  46 . 1  1 9  7 0 . 3  
1 5 7  1 0  1 5  57 . 6  1 9  70 . 3  
1 5 8  1 1  62 1 8  69 . 2  2 1  77 . 7  
1 5 9  1 2  1 9  73 . 0  22 81 . 4  
1 60 13  64 19 73 . 0  22 81 . 4  
1 61 1 4  21 80 . 7  23 85 . 1  
1 62 1 5  6 6  21 80 . 7  23 85 . 1  
1 63 1 6  21 80 . 7  23 85 . 1  
1 6 4  1 7  6 8  23 88 . 4  23 85 . 1  
1 65 1 8  23 88 . 4  23 85 . 1  
1 66 1 9  70  23 88 . 4  23 85 . 1  
1 67 20 23 88 . 4  23 85 . 1  
1 6 8  21  72  23 88 . 4  23 85 . 1  
1 6 9  2 2  23 88 . 4  23 85 . 1  
1 70 23 7 4  2 4  92 . 3  2 4  88 . 8  
1 7 1  2 4  2 4  92 . 3  2 4  88 . 8  
1 7 2  2 5  76  24  92 . 3  2 4  88. 8 
173  26 24 92 . 3  2 4  88. 8 
1 7 4  27 7 8  24 92 . 3  2 4  88. 8 
1 7 5  2 8  24  92 . 3  2 4  88 . 8 
1 7 6  2 9  80 24  92 . 3  2 4  88 . 8  
1 7 7  3 0  24  92 . 3  2 4  88 . 8 
17 8 3 1  82 24 92 . 3  25  92 . 5  
Exposed 26 27 
TABLE 48 . CUMULATIVE NUMBER OF EWES LAMB ING BY 
TREATMENT. ARTICLE 2 .  EXP . 2 
Cumulative 
lamb ing Ex12osed ewes Treated exEosed ewes 
Eeriod . d PGF-5 PGF-1 0 PGF-5 PGF-1 0 
1 -5 7 ( 26 . 9 ) a 1 0  ( 3  7 .  0 )  1 ( 5 . 5 )  1 ( 8 . 3 ) 
1 - 1 0  1 5  (57 . 6 )  1 9  ( 70 . 3 )  8 ( 44 . 4)  7 ( 5 8 . 3 ) 
1-15  21  ( 80 . 7 )  23 ( 85 . 1 )  13  ( 7 2 . 2 )  1 0  ( 83 . 3 ) 
1 -20 23 ( 88 . 4) 23 ( 85 . 1 )  1 5  ( 83 . 3 ) 1 0  ( 83 . 3 ) 
1 -25 24 ( 92 .3 )  24 ( 88 . 8) 1 6  ( 88 . 8 )  1 1  ( 91 . 7 )  
1 -3 1  2 4  ( 92 . 3 )  25 ( 92 . 5 )  1 6  ( 88 . 8 )  1 1  ( 91 . 7 )  
Exposed 26 27 1 8  1 2  
a Values in parentheses are pet'centages : (no. of  ewes lambing/ no. 
ewes exposed) x 1 00 .  
TABLE 49 . CHI-SQUARE ANALYSIS FOR CUMULATIVE 
NUMBER OF EWES LAMB ING BY TREATMENT • 
ARTICLE 2 .  EXP . 2 




PGF-5 vs PGF-5 vs 
Com12aris on PGF-1 0  PGF-1 0 
1 -5 . 622 . 089 
1 -1 0 . 926 . 555 
1-15  . 1 80 . 496 
1 -20 . 1 21 . 000 
1 -25 . 1 7 8  . 061  
" 1 -3 1  . 001 . 06 1  
a x2 . o5 = 3 .  84.  1 df . 
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